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INDICATIONS AND USAGE Oral contraceptives are indicated for the 
prevention of pregnancy. CONTRAINDICATIONS 1. Known or sus- 
~ pected pregnancy (see warning No. 5). 2. Oral contraceptives 
Should not be used in women whc have or have had we of the 
following conditions: a. Thrombophlebitis or thromboembolic disor- 
ders. b. Cerebral vascular or coronary artery disease. c. Markedly 


= impaired liver function. d. Known or suspected carcinoma of the 


breast. e. Known or suspected estrogen cependent neoplasia. f. 
Undiagnosed abnormal genital bleeding. 







of several serious conditions including thromboembolism, stroke, myocardial 

| infarction, liver tumors, gall bladder disease and hypertension. Practitioners 
p oral contraceptives should be familiar with the following informa- 

_ | tion relating to these risks. 

_ 1. Thromboembolic Disorders and Other Vascular Problems: An increased 

risk of thromboembolic and thrombotic disease associated with the use of 


= Oral contraceptives is well established. One study in Great Britain demon- 


~- Strated an increased relative risk for fatal venous thromboembolism; two 
. British and three American studies demonstrated an increased relative risk 
_ for non-fatal venous thromboembolism. Two American studies demon- 

strated an ifftreased relative risk for hemorrhagic and thrombotic stroke, 


. . strated 
P ^ .. which had not been shown in prior British studies. These studies estimate 
— .  . that users of oral contraceptives are 2 to 11 times more likely than nonus- 


ers to develop 


diseases without evident cause than are nonusers. 
Overall excess mo 


ity due to pulmonary embolism or stroke is on the 
$ per 100,000 users and increases with 


. age. In a collaborative American study of cerebrovascular disorders in 


= women with and without predisposing causes, it was estimated that the 


-isk of hemorrhagic stroke was 2.0 times greater in users than nonusers 


. use of oral contraceptives has been 
= suspected 


per- 

|. e ole sity, diabetes, history of preeclamptic vei the 
- higher the risk of developing myocardial infarction, regardless of whether 
ive user or not. Oral contraceptives, 
ditional risk factor. The annual excess 


- .— users was estimated to be approximately 7 cases per 100,000 women 









. . . users in the 30-39 year age group and 67 cases per 
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— . method include the combined risk 
= thromboembolic and thrombotic disease in the case of oral contracep- 


: ,000 women users 
- in the 40-44 age group. In an analysis of data derived from several 
_ Rational adverse reaction reporting systems, British investigators con- 
- Cluded that the risk of thromboembolism including coronary thrombosis is 
directly related to the dose of estrogen used in oral contraceptives. Prepa- 
_ rations containing 100 mcg. or more of estrogen were associated with a 
ligher risk of thromboembolism than those containing 50-80 mcg. of 
. Their analysis did suggest, however, that the quantity of estro- 
not be the sole factor involved. This finding has been confirmed 
nited States. Careful epidemiological studies to determine the 
ree of thromboembolic risk associated with progestin-only oral con- 
ave not been performed. Cases of thromboembolic disease 
rted in women using these products, and they should not 
to be free of excess risk. The risk of thromboembolic and 
disorders, in both users and nonusers of oral contraceptives, 
; with age. Oral contraceptives have been considered an indepen- 
-= dent risk factor for these events. The available data from a variety of 
- . Sources have been analyzed to estimate the risk of death associated with 
_ various methods of contraception. The estimates of risk of death for each 
of the contraceptive method (e.g., 
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~ tives) plus the risk attributable to pregnancy or abortion in the event of 
.. method failure. This latter risk varies with the effect 
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~ Study concluded that the mortality associated with all methods of birth 
-. Control is low compared to the risk of childbirth, with the exception of oral 
~ Contraceptives in women over 40 who smoke, and that the lowest mortal- 
SS, iy is associated with the condom or diaphragm backed up by early 
T abortion. The study also concluded that oral contraceptive users who 
|... Smoke, Et over the age of 30, have a greater mortality risk 

.. . than users who do not smoke. 
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EE: 15-19 20-24 25-29 30-34 35-39 40-44 
|... No method 55 52 171 140 193 219 
Eos ord 23 25:725 .82 "95. 55 
nonsmokers ‘Fey mes E T eee ete $3 
— —Pillonly-smokes 1.5 1.6 1.6 10.8 13.4 589 
-~ lUDs only 13. 425 $2 —$4" 16 T4 
Traditional 
= contraception only 1.1 1.4 195499 547 4.0 
.. . Traditional. 
. contraception 
and abortion 3 04 04 08 14 08 


The risk of thromboembolic and thrombotic disease associated with 

_ eral contraceptives increases with age after approximately age 30 
_ and, for myocardial infarction, is further increased by cigarette 
smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in 
- . eral contraceptive users is substantially increased in women age 40 
and over, especially those with other risk factors. The use of oral 

. contraceptives in women in this age group is not recommended. The 
pel and the patient should be alert to the earliest manifesta- 
ions of thromboembolic and thrombotic disorders (e.g., throm- 
bophlebitis, pulmonary embolism, cerebrovascular insufficiency, 
coronary occlusion, retinal thrombosis, and mesenteric throm- 
bosis). Should any of these occur or be suspected, the drug shoulc 
be discontinued darbaa o A four- to six-fold increased risk of 
post-surgery thromboembolic complications has been reported in 
oral contraceptive users. If feasible, oral contraceptives should be 
discontinued at least 4 weeks before surgery of a type associated 
with an increased risk of thromboembolism or prolonged immobili- 
zation.-2. Ocular Lesions: There have been n of neuro-ocular 
lesions such as optic neuritis or retina! thrombosis associated with 
the use of oral contraceptives. Discontinue oral contraceptive medi- 
cation if there is unexplained, sudden or gradual, partial or complete 
lss of vision; sudden onset of proptosis or diplopia; papilledema; or 
Jetinal vascular lesions; and institute, appropriate diagnostic and 
therdpeutic measures. 3. Carcinorga: Long-term continuous admin- 
istration of, either natural syipeti estrogen in certain animal 
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WARNINGS The use of oral contraceptives is associated with increased risk 





women taking oral contraceptives or estrogens. One study, how- 
ever, while also noting no overall increased risk of breast cancer in 
women treated with oral contraceptives, found an excess risk in the 
Subgroups of oral contraceptive users with documented benign 
breast disease. A reduced occurrence of benign breast tumors in 
users of oral contraceptives has been well documented. In sum- 
mary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. 
Close clinical surveillance of all women taking oral contraceptives is, 
nevertheless, essential. In all cases of undiagnosed persistent or 
recurrent abnormal vaginal bleeding, appropriate diagnostic meas- 
ures should be taken to rule out malignancy. Women with a strong 
family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives instead of 
other methods of contraception. 4. Liver Tumors: Sudden severe 
abdominal pain or shock may be due to rupture and hemorrhage of a 
liver tumor. There have been reports associating benign or malig- 
nant liver tumors with oral contraceptive use. This has been reported 
in short-term as well as long-term users of oral contraceptives, 
eda one study relates risk with duration of use of the contracep- 
tive. Although it is an uncommon lesion, it should be considered in 
women presenting with an ‘‘acute abdomen". The tumor may cause 
serious or fatal hemorrhage. Patients with liver tumors have demon- 
Strated variable clinical features which may make preoperative diag- 
nosis difficult. Some cases presented because of right upper quad- 
rant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage, Routine radiological and laborato 
studies may not be helpful. Liver scans enl clearly show a foca 
defect. Hepatic arteriography may be a useful procedure in diagnos- 
ing primary liver neoplasm. 5. Use in Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring: The use of female 
Sex hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have an increased risk of developing in later 
life a form of vaginal or cervical cancer that is ordinarily extremel 
rare. This risk has been estimated as not greater than 4 per 1,00 
exposures. Although there is no evidence at the present time that 
oral contraceptives further enhance the risk of developing this type 
of malignancy, such patients should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods 
of contraception. Furthermore, a ay percentage of women exposed 
to diethylstilbestrol (from 30 to 90%) have been found to have 
epithelial changes of the vagina and cervix. Although these changes 
are histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Although similar data are not avail- 
able with the use of other estrogens, it cannot be presumed that they 
would not induce similar changes. Several reports suggest an asso- 
ciation between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb- 
reduction defects. One case control study has estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reduction defects in 
exposed fetuses is somewhat less than one in 1,000 live births. In 
the past, female sex hormones have been used durin pregnancy in 
an attempt to treat threatened or habitual abortion. There is consid- 
erable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestins 
are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abor- 
tuses from women who become pregnant soon after ceasing oral 
contraceptives. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of pregnancies conceived soon after stopping oral 
contraceptives is unknown. It is recommended that for any patient 
who has missed two consecutive periods, pregnancy should be 
ruled out before continuing the contraceptive regimen. If the patient 
has not adhered to the prescribed schedule, the possibility of preg- 
penty should be considered at the time of the first missed period, 
and further use of oral contraceptives should be withheld until preg- 
nancy has been ruled out. If A ges is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisa- 
bility of continuation of the pregnancy should be discussed in the 
light of these risks. It is also recommended that women who discon- 
tinue oral contraceptives with the intent of becoming pregnant use 
an alternate form of contraception for a period of time before at- 
tempting to conceive. Many clinicians recommend 3 months. The 
administration of progestin-only or progestin-estrogen combina- 
tions to induce withdrawal bleeding should not be used as a test of 
pregnancy. 6. Gall Bladder Disease: Studies report a doubling of the 
risk of surgically confirmed gall bladder disease in users of oral 
contraceptives or estrogen for 2 or more years. 7. Carbohydrate and 
Lipid Metabolic Effects: A decrease in glucose tolerance has been 
observed in a significant percentage of peers on oral contracep- 
tives. For this reason, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. An increase 
in triglycerides and total phospholipids has been observed in pe 
tients receiving oral contraceptives. The clinical significance of this 
finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with oral contraceptive use. In 
some women, hypertension may occur within a few months of be- 
ginning oral contraceptive use. In the first year of use, the pirum 
ence of women with hypertension is low in users and may be no 
higher than that of a comparable group of nonusers. The prevalence 
in users increases, however, with longer exposure, and in the fifth 
ar of use is two and a half to three times the reported prevalence in 
he first year. Age is also strongly correlated with the development of 
hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to 
develop elevation of blood pressure when given oral contraceptives. 
9. Headache: The onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of oral contraceptives and evalua- 
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cause. 10. Bleeding Irregularities: Break 
1! )9tting, and amenorrhea are frequent reasons ` 
discontinuing oral contraceptives. In breakthrough big#Uints 
all cases of irregular pi ge from the vagina, nonfunftional ca 
should be borne in mind. In undiagnosed persisteng or rec 

abnormal bleeding from the vagina, adequate diagngptic me 
are indicated to rule out pregnancy or malignancy. 
been excluded, time or a change to another for 
the problem. Changing to an oral contraceptiy 


en content, while ao useful i ing menstrual irre 
arity, should be done only if necessary since this may incrffase the 
















risk of thromboembolic disease. Women with a past ory of 
oligomenorrhea or secondary amenorrhea or young womerliwithout 
regular cycles may have a tendency to remain anovulatory amd 
become amenorrheic after discontinuation of oral contraceptives 
Women with these preexisting problems should be advised oA thè" 
possibility and encouraged to use other cogtraceptive methods 
Infertility: There is evidence ,of impairment of fertility in wom 
discontinuing eral contraceptives in coneparison with those disco 
tinuing other methods of contraception. The impairment appears td 
be independent of the duration of use of the preparations. While the 
impairment diminishes with time, there is still an appreciable differ- 
ence in the results in nulliparous women for the oral contraceptive 
and non-oral contraceptive groups 30 months after discontinuation 
of birth control. For cem women the difference is no angor ap- 
parent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the 
ratio of ectopic to intrauterine pregnancies is higher than in women 
who are not receiving oral contraceptives, since the drugs are morta 
effective in preventing intrauterine than ectopic pregnancies. Thr 
higher ectopic-intrauterine ratio has been reported with both combi- 
nation products and progestin-only oral contraceptives. 13. Breas! 
Feeding: Oral contraceptives given in the postpartum period interfere , 
with lactation. There may be a decrease in the quantity and quality 01 
the breast milk. Furthermore, a small fraction of the hormonz« 
agents in oral contraceptives has been identified in the milk oi 
mothers receiving these drugs. The effects, if any, on the breast fed 
child have not been determined. If feasible, the use of oral con- 
Her should be deferred until the infant has been weaned. 
PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include 
special reference to blood pressure, breasts, abdomen and pelvic 
organs, including Papanicolaou smear and relevant vend tests 
As a general rule, oral contraceptives should not be prescribed for 
longer than 1 year without another physical examination being per 
formed. 2. Under the influence of estrogen-progestogen prepara 
tions, preexisting uterine leiomyomata may increase in size. 3. Pa- 
tients with a history of psychic depression should be carefully ob 
served and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral | 
contraceptives should stop the medication and use an alternati | 
method of contraception in an attempt to determine if the symptom 
is drug related. 4. Oral contraceptives may cause some degree oi] 
fluid retention. They should be prescribed with caution, and only 
with careful monitoring, in patients with conditions which might be 
aggravated by fluid retention, such as convulsive disorders, mi 
graine syndrome, or cardiac or renal insufficiency. 5. Patients with a 
past history of jaundice during pregnancy have an increased risk o 
recurrence of jaundice while receiving oral contraceptive therapy. It 
jaundice develops in any patient receiving such drugs, the medic^ 
tion should be discontinued. 6. Steroid hormones may be poo. 
metabolized in patients with impaired liver function and should b 
administered with caution in such patients. 7. Oral contraceptive 
users may have disturbances in normal tryptophan metabolism , 
which may result in a relative (Jens deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be de- 
pressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the inci- 
dence of folate deficiency increases with increasing gestation, it is 
possible that if a woman becomes pregnant shortly after stopping 
oral contraceptives, she may have a greater chance of i 
folate deficiency and complications attributed to this deficiency. 
The pathologist should be advised of oral contraceptive therapy 
when relevant specimens are submitted. 10. Certain endocrine and 
liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives. For example: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and fac 
tors VII, VIII, IX, and X; decreased antithrombin 3; increasec 
norepinephrine-induced platelet aggregability. c. Increased thyroi 
binding globulin (TBG) leading to increased circulating total thyroic ' 
hormone, as measured by protein-bound iodine (PBI), T4 by col- 
umn, or T4 by hariekin h Free T3 resin uptake is de- 
creased, reflecting the elevated TBG, free T4 concentration is unal- 
tered. d. Decreased pregnanediol excretion. e. Reduced response tc 
metyrapone test. DRUG INTERACTIONS A reduced efficacy and in 
crease in incidence of breakthrough bleeding have been reported in 
oral contraceptive users treated concomitantly with rifampicin. It 
has been suggested that similar effects may occur with barbiturates, 
phenylbutazone, phenytoin, ampicillin and related drugs. CAR- 
CINOGENESIS See Warnings section for information on the car- 
cinogenic potential of oral contraceptives. PREGNANCY Pregnanc 
category X. See Contraindications and Warnings. NURSIN 
MOTHERS See Warnings. ADVERSE REACTIONS An increased risk 
of the following serious adverse reactions has been associated with 
the use of oral contraceptives (see Warnings): thrombophlebitis 
pulmonary embolism, coronary thrombosis, cerebral thrombosis 
mesenteric thrombosis, liver tumors, cerebral hemorrhage, hyper 
tension, gall bladder disease, congenital anomalies, neuro-oculai 
lesions, e.g., retinal thrombosis and optic neuritis. The following 
adverse reactions have been reported in patients receiving oral con 
traceptives and are believed to be drug related: nausea and vomiting 
(usually the most common adverse reactions, occurring in approxi 
mately 1096 or less of patients during the first cycle. Other reactions 
as a general rule, are seen much less frequently or only occasi 
ally ), gastrointestinal symptoms (such as abdominal cram 
bloating), breakthrough bleeding, spotting, change in me 
flow, dysmenorrhea, amenorrhea during and after treatment, 
ity after discontinuance of treatment, edema, chloasma or 
which may persist, breast changes: tenderness, enlargemet 
secretion, change in weight (increase or decrease), change ir. 
cal erosion and cervical secretion, possible diminution in lar 
when given immedately , postpartum,cholestatic jaundice, mi. 
increase in size of uterine leiomyomata, rash (a lergic), menta 
presson; reduced tolerance to carbohydrates, vaginal candidia 
he following adverse reactions have been reported in users of 
contraceptives, and the association has been neither confirmed or 
refuted: premenstrual-like syndrome, intolerance to contact lense 
change in corneal curvature (steepening), cataracts, changes 
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Sir Thomas Spencer Wells (1818 - 1897) 


Sir Thomas Spencer Wells has been credit- 


The versatile, new colposcope from ed with placing ovariotomy among the most 
Frigitronics is an invaluable diagnostic tool successful of the great operations of surgery. 
for your practice. Using computer-designed Although his first ovariotomy in 1857 ended fa- 
optics and a b rilliant controllable light tally, it inspired him to devote his life to the 

ducens perfection of the operation as a standard 
source, this fine instrument presents a '. procedure. 


superb stereoscopic image of magnified 


tissues and exposed landmarks, not visible Spencer Wells’ experiments with the extras 


peritoneal method in ovarian surgery saved 


to the unaided eye. countless lives and revolutionized the oper- 

" The Frigi-colposcope is 1009?/o American ative procedure of ovariotomy. 

. made and features inter changeable Wells' effective technique for performing 
oculars, to offer magnifications from 10x to the ovariotomy has since been applied to many 
40x. Convenient, large controls, for easy operative procedures and earned him wide 
accessibility, aid in precise positioning and spread recognition as the “originator of mod- 
focus adjusiment Andaredireegreen “rata Gea Toed ani cam 
filter, to emphasize vascular patterns, is built practice of ovariotomy dates from the publica- _ 
in and controlled by a simple toggle wheel. tion of his early wórk. S 

Colpophotography is possible with a x You'll soon be receiving the last installment 
special camera adaptor. A useful consultation in this special series from Frigitronics, "Mem- . 
tube is also available for simultaneous orable contributions to the practice of Gyne- 


viewing by a student or associate. cology,” featuring Wells and other early 
practitioners. 


The Colposcope from Frigitronics 
, combines European experience with domestic ae: A > 
engineering to provide a high-quality, all f T NC 
American made instrument— with prices ri ] TONICS. : 
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EMPRACET* with Codeine Phosphate, 60 mg, No. 4 @ 
_ EMPRACET"* with Codeine Phosphate, 30 mg, No. 3 @ 
CONTRAINDICATIONS: Hypersensitivity to acetaminophen or 


codeine. 
WARNINGS: Drug dependence. Codeine can produce drug 
dependence of the morphine type and may be abused. Depen- 


dence and tolerance may develop upon repeated administration; 


prescribe and administer with same caution appropriate to oral 
narcotics. Subject to the Federal Controlled Substances Act. 
Usage in ambulatory patients. Caution patients that these prod- 
ucts may impair mental and/or physical abilities required for 
performance of potentially hazardous tasks such as driving a 
car or operating machinery. 

Interaction other CNS depressants. Patients receiving 
other narcotic analgesics, general anesthetics, phenothiazines, 
tranquilizers, sedative-hypnotics, or other CNS depressants 
(including alcohol) may exhibit additive CNS depression; when 
used together reduce dose of one or both. 

Usage in Pregnancy. Safe use is not established. Should not be 
used in pregnant patients unless potential benefits outweigh 
possible hazards. 

PRECAUTIONS: Head injury and increased intracranial pres- 
sure. Respiratory depressant effects of narcotics and their 
capacity to elevate cerebrospinal fluid pressure may be mark- 
edly exaggerated in the presence of head injury, other intra- 


cranial lesions or a pre-existing increase in intracranial pressure. 


Narcotics produce adverse reactions which may obscure the 
clinical course of patients with head injuries. 
Acute abdominal condition. These products or other narcotics 
may obscure the diagnosis or clinical course of acute abdomi- 
nal conditions. 
Special risk patients. Administer with caution to certain patients 
Such as elderly or debilitated patients and those with severe 
impairment of hepatic or renal function, hypothyroidism, 
Addison's disease, or prostatic hypertrophy or urethral stricture. 
ADVERSE REACTIONS: Most frequently include lightheaded- 
ness, dizziness, sedation, nausea, and vomiting; more promi- 
nent in ambulatory than in nonambulatory patients; some may 
be alleviated if patient lies down; others include: euphoria, dys- 
phoria, constipation and pruritus. 
DRUG INTERACTIONS: CNS depressant effect may be additive 
with that of other CNS depressants. See Warnings. 

For symptoms and treatment of overdosage and full prescrib- 
ing information, see package insert. 
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Our new non-aspirin/ 
codeine analgesic for moderate 
to severe pain. 


New peach- colored Empracet 6 Codeine #4 
offers a potent alternative for patients in whom 
aspirin is not indicated. 

Unlike compounds containing oxycodone 
which afford comparable analgesia, new 
Empracet c Codeine # 4 gives you CIII prescribing 
convenience—up to 5 refills in 6 months at your 
discretion (where state law permits). And, prescrib- 
ing by telephone is permissible in most states. 
Moreover, new Empracet 6 Codeine # 4 has less 
addiction potential than does oxycodone. 

For those of your patients requiring a less potent 
analgesic, non-aspirin Empracet? c Codeine #3 
provides effective relief of moderate pain. 


Burroughs Wellcome Co. makes codeine combination products. You make the choice. . 
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ways ready, never in the way 


The Zeiss Colposcope 9, equipped with Polaroid attachment 
and flash unit, gives you truly instant color documentation of 
your colposcopic findings. You can discuss them with the 
patient, make them part of her permanent record, show them 
to your colleagues. 


Because of the-unique Zeiss Beamsplitter system, stereo visual 
observation is uninterrupted, and the camera is always ready 
but never in the way. Just one minute after you locate some- 
thing significant, you have it documented. 


Zeiss optics and versatility at a low price 


Colposcope 9 is designed and priced for use in the office 
examining room. Its modular design gives you a long-lasting 


Carl Zeiss,dnc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston,Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valléybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 





economic benefit: it will never be out of date. You 
add accessories right in your office. You'll never aged to return *« 
it, never need to replace it. A true lifetime investment. 
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Besides the Polaroid attachment, there's a three-step magnifi-, 
cation changer, both split-frame stereo and full-frame 35 
cameras, and a variety of co-observation tubes. « 


You have your choice of thre& stands — the Wall mount, the 
easily movable floor stand, and the convenient mount for the 
examining table. 


Write or call for details or a demonstration. 


Nationwide service. 
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WEST GERMANY 
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BETADINE 
Perineal Wash 


concentrate 


effectively deodorizes 
as it cleanses 


BETADINE Perineal Wash, a welcome advance in 
personal care, thoroughly cleanses the anogenital 
area and, at the same time, effectively reduces or 
eliminates offensive odors. It contains no hexa- 
chlorophene, no irritating metallic salts. ..and is 
nonstaining and virtually nonirritating to skin 

and mucosa. 


BETADINE Perineal Wash cleanses and deodorizes 
the perineum: # After episiotomy m After gynecologic, 
urologic and anorectal surgery m In the presence of 
incontinence or enuresis m |n the bedridden or neuro- 
logically handicapped a Prior to gynecologic, obstet- 
ric and urologic examinations = During menstruation 


Convenient Kit torm: Each patient gets an individual 
kit—an 8 oz. bottle of BETADINE Perineal Wash 
Concentrate and an 8 oz. calibrated, plastic squeeze 
dispenser bottle for easy, efficient application. 
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We put our milk 


You can even mix it thick and it won't 
get fat. That's because we took the fat 
out. Yet we kept the protein, calcium 
and B-vitamins, and fortified Carnation 
Instant Nonfat Dry Milk with vitamins 


- A and D. 


Since our milk starts out dry, you 
can control the balance of protein and 
solids to suit any low-fat diet. To illus- 
trate, we've prepared free diet plans 
for your patients. Each diet plan book- 
let has 12 identical, tear-out patient 
plans with general instructions, a basic 
meal plan and a sample menu. There's 
even a column for your special notes. 


N Circle the numbers of the free diet 


"Ns r 
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plans you want and send us the cou- 
pon: 1. Pregnancy Weight Control. 

2. Reducing. 3. Cholesterol Control. 
4. Hypoglycemia. 5. Low Sodium. 

6. Bland Ulcer. 7. Diabetic. 


+ Seed me the following free plans — 
2 


Send to: 


(circle appropriate number) 


Carnation Company, P.O. Box 550, 


Dept. 7D3, Pico Rivera, Calif. 90665 
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WITH MINERALS 


NATAFORT is a high-potency vitamin 
preparation with minerals, with special 
emphasis on the support you know is 
important for your pregnant patients. 


E antianemia factors: iron and folic acid 
B calcium, 350 mg; and vitamin C 
































[] B-complex vitamins: niacinamide, vitamins 
B,, B,, B,, and B,; 


Q other vitamins and minerals to help you 
support your patients’ nutritional needs 
during pregnancy 


Prescribe just one NATAFORT Tablet daily. 


Each Natafort Tablet represents: 
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Calcium (as calcium carbonate) .......................s ss 350 mg 
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Usual dose: One tablet dailv 


* |U- International Units 

*CAUTION — Folic acid may obscure pernicious anemia; the 
peripheral blood picture may revert to normal while neurological 
manifestations remain progressive. 


CAUTION — Federal law prohibits dispensing without prescription. 
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BASIC PROBLEM 





Acute nonobstructed cystitis 


E. coli, shown in the artist's conception, are the gram-negative rods re- 
sponsible for most infections of the urinary tract, particularly acute 
nonobstructed cystitis. Serological studies show that E. coli isolated from 
urine during infection are almost always the same serotypes as those 
found in the intestinal tract, where they are usually nonpathogenic. 


ew 6 


a 
r 
- 


"> BASIC THERAPY 





Effective cantanol offers clinical efficacy so basic you can start 
cystitis therapy before culture results are available. In a clinical study of 
406 patients on Gantanol, close to 9 out of 10 achieved negative urine 
cultures. (Data on file, Hoffmann-La Roche Inc., Nutley, New Jersey.) 


Convenient Many studies have shown that the simpler 


the dosage regimen, the greater the patient compliance. Gantanol pro- 
vides the convenience of simple B.I.D. dosage—and now double 
strength Gantanol DS gives your patients the added convenience of tak- 
ing only one tablet B.I.D. 


Economical The basic economy of Gantanol therapy 


has been increased even further with Gantanol DS, the double strength 
dosage form. 


Now even more convenient and economical 


Gantanol DS: 


Strength 
sulfamethoxazole/Roche 


Tablets 
" Only 1 tablet B.LD. 


Please see following page for a summary of product information. f A 
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*  Gantdnol? DS 
 sulfamethoxazole/Roche 


Before prescribing, please consult complete 
meg information, a summary of which fol- 
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. .. Indications: Acute, recurrent or chronic urinary 
of as .. tract infections (primarily pyelonephritis, pyelitis 
Ns and cystitis) due to susceptible organisms (usu- 

a -> M ally E. coli, Klebsiella-Aerobacter, staphylococ- 
he cus, Proteus mirabilis and, less frequently, Pro- 
teus vulgaris), in the absence of obstructive 

. uropathy or foreign bodies. Note: Carefully coor- 

_ dinate in vitro sulfonamide sensitivity tests with 

. bacteriologic and clinical response; add 

.. aminobenzoic acid to follow-up culture media. 

. The increasing frequency of resistant organisms 

| ` limits the usefulness of antibacterials including 

zi E Lramides especially in chronic or recurrent 
pu way tract infections. Measure sulfonamide 

. blood levels as variations may occur; 20 mg/100 

| mi should be maximum total level. 

) PA Contraindications: Sulfonamide hypersensitivity; 

eh Es orecnancy atterm and during nursing period; in- 

* ES . fants less than two months of age. 
mus ngs: Safety during pregnancy has not been 

NS Br ablished. Sulfonamides should not be used for 
d -group A beta-hemolytic streptococcal infections 

E. and will not eradicate or prevent sequelae 
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- (rheumatic fever, glomerulonephritis) of such in- 

fections. Deaths from hypersensitivity reactions, 

agranulocytosis, aplastic anemia and other blood 

- dyscrasias have been reported and early clinical 

g^ i -signs (sore throat, fever, pallor, purpura or jaun- 

. dice) may indicate serious blood disorders. Fre- 
dod quent CBC and urinalysis with microscopic 

A | . examination are recommended during sulfon- 

4 = amide therapy. Insufficient data on children under 

ACE six with chronic renal disease. 

RE p . Precautions: Use cautiously in patients with im- 

£2: E aired renal or hepatic function, severe allergy, 

= = bronchial asthma; in glucose-6-phosphate 

E B ciscanave-delcient individuals in whom 

v sL . dose- related hemolysis may occur. Maintain ade- 

É. - quate fluid intake to prevent crystalluria and stone 

. formation. 


. Adverse Reactions: Blood dyscrasias (agran- 

-— ulocytosis, aplastic anemia, thrombocytopenia, 

— leukopenia, hemolytic anemia, purpura, hypopro- 

. thrombinemia and methemoglobinemia); allergic 

A reactions (erythema.multiforme, skin eruptions, 

X . epidermal necrolysis, urticaria, serum sickness, 

. pruritus, exfoliative dermatitis, anaphylactoid reac- 

UN tions, periorbital edema, conjunctival and scleral 

E _ injection, photosensitization, arthralgia and aller- 

E y aS gic myocarditis); gastrointestinal reactions 

- (nausea, emesis, abdominal pains, hepatitis, 

: AA diarrhea, anorexia, pancreatitis and stomatitis); 

CNS reactions (headache, peripheral neuritis, 

d © mena depression, convulsions, ataxia, hallucina- 

tions, tinnitus, vertigo and insomnia); miscellane- 

Hi ^ _ ous reactions (drug fever, chills, toxic nephrosis 

be - with oliguria and anuria, periarteritis nodosa and 

- L.E. phenomenon). Due to certain chemical 

NS similarities with some goitrogens, diuretics 

3 acetazolamide, thiazides) and oral hypoglycemic 
= . Agents, sulfonamides have caused rare instances 

p. - of goiter production, diuresis and hypoglycemia 

ides well as thyroid malignancies in rats following 

.. long-term administration. Bardo with 

these agents may exist. 


: . Dosage: Systemic sulfonamides are conirain- 
. dicated in infants under 2 months of age (ex- 
cept adjunctively with pyrimethamine in congeni- 
i i tal toxoplasmosis). Usual adult dosage: 2 Gm (2 
. DS tabs or 4 tabs or 4 teasp.) initially, then 1 Gm 
hs hi b.i.d. ar t.i.d. depending on severity of infection. 
3 — A Usual child's dosage: 0.5 Gm (1 tab or teasp.)/20 
.—.. Ibs of body weight initially, then 0.25 Gm/20 Ibs 
— — b.i.d. Maximum dose should not exceed 75 mg/ 
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kg/24 hrs. 

Supplied: DS (double strength) tablets, 1 Gm sul- 
Es famethoxazole; Tablets, 0.5 Gm sulfamethoxazole; 
- . . Suspension, 0.5 Gm sülfamethoxazole/ 
: teaspoonful. 


Ü Roche Laboratories 
2 Division of Hoffmann-La Roche Inc. 
x Nutley, New Jersey 07110 
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Announcing. .. id 


the first definitive 
investigation 
©) of human anürology 








^ HUMAN SEMEN 
-. AND FERTILITY 
—.., REGULATION 


IN MEN 


This first major reference in the 


. field examines andrology as a vital 


i — entity of human reproduction. More 


" nology; 


n than 90 internationally-known 


authorities from leading andrology 
institutes in Europe and Australia 
provide you with research material 
never before available. You'll find 
insightful discussions on: be- 
havioral aspects of sexual inad- 
equacy; basic science and clinical 


a components — anatomy, physiol- 


ogy, biochemistry, and immu- 
fertility regulation; 
male contraception; artificial 
insemination; vasectomy; and much 


— more. Make andrology a successful 





. aspect of your practice with this 


dynamic new book! 


Edited by E.S.E. Hafez; with 97 contributors. 
1976, 615 pages plus FM .I-XVIII, 
7V4" x 1012", 559 illustrations. Price, 


$47.50. 


ORDER BY PHONE! 


Call (800) 325-4177 ext. 10. In Missouri call collect — (3149 
872-8370 ext. 10. 9amto 5 pm (CDT), Monday through Friday. 
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The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


Information for authors 

Submission of contributions. Manuscripts should in 
general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer; 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
if from the north central states, any of the United States 
west of the Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 

All articles published in this Journal must be contributed 
to it exclusively. Articles previously published in another 
language are not acceptable. 

It is assumed by the Editors that articles emanating from 
a particular institution are submitted with the approval of 
the requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or publisher and the Edi- 
tor(s) and publisher disclaim any responsibility or liability 
for such material. Neither the Editor(s) nor the publisher 
guarantee, warrant, or endorse any product or service ad- 
vertised in this publication, nor do they guarantee any claim 
made by the manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article 
and should conform to the style of the Cumulated Index 
Medicus, viz., name of author, article title, name of periodical, 
volume, page, and year. Authors are encouraged to limit 
references to 16, except for Communications in Brief, limited 
to 2, Current Investigation and Clinical Opinion, limited to 
6, and Current Developments for which there is no limit. 
Illustrations accompanying manuscripts should be num- 
bered, provided with suitable legends, and marked lightly 
on the back with the author's name. Authors should indicate 
on the manuscript the approximate position of tables and 
text figures. 

Tables should be typed on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
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fine the nature of the data in each. Abbreviations in ta- 
bles should be used as little as possible and if abbreviftions 
are used they should be explained in a footnote to the 
table. 

An abstract of 50 to 150 words, to be published as an 
introduction, should accompany each manuscript and should 
be typed on a separate sheet of paper. 
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complete mailing address of the person to whom reprint 
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A Guide to Writing for the American Journal of Obstetrics 
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Illustrations. A reasonable number of halftone illustra- 
tions will be reproduced free of cost to the author, but spe- 
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plates, elaborate tables, or extra illustrations. Original draw- 
ings or graphs should be drawn with black India ink. Type- 
written or freehand lettering is not acceptable. All lettering 
must be done professionally. Do not send original art work, 
x-ray films, or ECG tracings. Glossy print photographs are 
preferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 2% months prior to the time 
of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not 
published in the scientific pages of the Journal but may be 
submitted for paid advertisements, if desired. 

Letters to the Editors: A brief Letter to the Editors com- 
menting upon some article which has appeared in the Journal 
will be considered for publication. The writer of the original 
article will have an opportunity to reply to unfavorable 
comments. A brief case presentation of special interest in the 
form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the Journal. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 
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REAL-TIME ULTRASOUND IN CLINICAL 
OBSTETRICS AND GYNECOLOGY 


A SEMINAR 


November 17, 18, 19, 1977 


Los Angeles Bonaventure Hotel 
Fifth and Figueroa 
Los Angeles, California 90071 


A series of lectures on the use of real-time ultra- 
sound in the obstetrician's office and in hospital 
obstetrics and gynecology will be presented. Topics 
to be discussed include placental localization, de- 
termination of fetal BPD, assessment of fetal growth, 
fetal biophysical assessment including fetal breath- 
ing movements, identification of congenital anoma- 
lies, directed amniocentesis and assessment of the 
gynecological patient. Applications for cognate ac- 
creditation pending. 

Program participants include Dr. Frank Manning, 
University of Southern California School of Medicine; 
Dr. John Hobbins, Yale University; Dr. Charles W. 
Hohler, Kadlec Hospital, Richland, Wash.; and Dr. 
Larry Platt, University of Southern California School 
of Medicine. 


A one-day practical course in the use of real-time 
ultrasound will follow. Registration for the practical 
course is limited. 

Registration Fee for 11/17 & 11/18: $125 
Practical Course Fee for 11/19: $100 
Respond by November 1 to: 


Dr. Frank Manning 
Women's Hospital, Room, 5K9 
1240 North Mission Road 

Los Angeles, California 90033 







Dates: 
Place: 



























Care North Carolina) 


A prepaid group health plan (Multi-specialty) 
opened July, 1976, for employees of R.J. Reynolds 
Industries, Inc. Assured growth, continuing expansion. 
The following board-qualified specialists are needed: 


INTERNISTS PEDIATRICIANS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent 
hospitals. Medical school environment. 
Winston-Salem is located in the Piedmont section of 
North Carolina and is within reasonable driving 
distances to the Atlantic Ocean and Blue Ridge 
Mountains. The city is noted for its cultural, 
recreational, and college environments. 

Salary commensurate with experience, Liberal fringe 
benefits including paid vacation, CME, retirement, 
life insurance, and health coverage. Malpractice 
insurance paid. Relocation expenses paid. 

Send curriculum vitae, including salary requirements to: 

Reid Bahnson, M.D. 
Medical Director 
W-S HEALTH CARE PLAN, INC. 
250 Charlois Blvd. 
inston-Salem, North Carolina 27103 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
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IN BRIEF: 


INDICATIONS AND USAGE: LO/OVRAL® is indicated for the prevention of pregnancy in women 





1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 
and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
was 4 to 9.5 times greater in users than in nonusers. 
An increased risk of myocardial infarction associated with the use of oral contraceptives has been 
reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 
found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an res user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
and 67 cases per 100,000 women users in the 40-44 age group. 
In an analysis of data derived from several national adverse-reaction reporting systems, British investi- 
gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 
to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 
were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 
Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 
This finding has been confirmed in the United States. Careful epidemiological studies to determine 
the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 
performed. Cases of thromboembolic disease have been reported in women using these products, and 
they should not be presumed to be free of excess risk, 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 
increases with age. Oral contraceptives are, however, an independent risk factor for these events. 
The available data from a variety of sources have been analyzed to estimate the risk of death associated 
with various methods of contraception. The estimates of risk of death for each method include the 
combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 
oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 
This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. 
The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and, for myocardial infarction, is further increased by cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 
myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 
especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
recommended. 
The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediately. 
A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 
surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 
2. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
measures. 3. Carcinoma: Long-term continuous administration of either natura! or synthetic estrogen in 
certain animal species increases the frequency of carcinoma of the breast. cervix, vagina, and liver. 
Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
nodules, benign and malignant, in dogs. 
In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
disposing risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral 
contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
only oral contraceptives. 
Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
One study, however, while also noting no overall increased risk of breast cancer in women treated with 
oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 
benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 
has been well-documented. 
In summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 
associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 
is, nevertheless, essential. In all cases of un persistent or recurrent abnormal vaginal bleeding, 
appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
should be monitored with particular care if they elect to use oral contraceptives instead of other methods 
of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 
hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 
Birth Defects in Offspring, and Malignancy in Female Offspring: The use of female sex hormones—both 
estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 
at the present time that oral contraceptives further enhance the risk of developing this type of malig- 
nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 
instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
(from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
that they would not induce similar changes. 
Several reports suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb-reduction defects. One case-control 
study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 
in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 
p treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
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f indications, and there is no evidence from well-controlled studies that progestins are ene 
ese uses. e 
There is some evidence that triploidy and possibly other types of polyploidy are increased among e 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
It is recommended that, for any patient who has missed two consecutive periods, pregnancy sigpuld 
be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, ang 
further use of oral contraceptives should be withheld until pr has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of becoming 
pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 
of surgically confirmed gallbladder disease in of oral contraceptives orgstrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattem which is recurrent, persistent, or severe, requires discontinuation 
of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has been weaned. 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen-progestogen 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral con should stop medication 
and use an alternate method of contraception in an attempt to determine if the symptom is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
tion, such as convulsive disorders, migraine syndrome, or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver-function tests and blood components may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; increased 
norepinephrine- induced platelet aggregability. 

c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism: 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anomalies. 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea, usually the most common adverse reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally.); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tendemess, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the association 
has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lenses: 
change in corneal curvature (steepening); cataracts; changes in libido; chorea; changes ih appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multi 
forme; erythema nodosum; hemorrhagic eruption; ® 
vaginitis; porphyria; impaired renal function. 
ACUTE OVERDOSE: Serious il! effects have 
not been reported following acute ingestion of large 
doses of oral contraceptives by young children. each tablet contains 0.3 mg. norgestrel 

may cause nausea, and withdrawal with 0.03 mg. ethinyl estradiol, Wyeth 

bleeding may occur in females. Wyeth Laboratories Phila., Pa. 19101 
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A comparison of magnesium sulfate and alcohol for the 


prevention of premature labor 
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Intravenous magnesium sulfate and alcohol were compared as treatments for premature 
labor. A successful treatment was the absence of contractions for a 24 hour interval. Early 
treatment was found to be essential for successful management of prerrature labor. There 
is a significant correlation of cervical dilatation at the onset of treatment to success at 
controlling premature labor. There was no statistically significant relation of weeks of 
gestation or parity to success at controlling premature labor. In this study magnesium 
sulfate was the better agent for controlling premature labor. (AM. J. OBsTET. GYNECOL. 


129: 1, 1977.) 


THE NEED for some means of stopping premature 
labor is self-evident because prematurity is the leading 
cause of perinatal death and because the premature 
infant who does survive is exposed to a real risk of 
neurological damage. Although the beta sym- 
pathomimetic agents are reported to have significant 
tocolytic properties,’ to date no truly effective means of 


controlling premature labor is presently available for 
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clinical use. The problem of finding such an agent is 
complicated in the statistical sense by the fact that some 
patients who have premature contractions do actually 
stop their contractions without any treatment at all. It 
has not been possible to determine how commonly this 
occurs. The value of any treatment for premature 
labor would have to be based on establishing the fact 


' that the egert works more often than no treatment at 


all. 

In stucies from New York Lying-In Hospital, Fuchs 
and associates’ have proposed the use of intravenous 
ethyl alcohol for the control of premature labor. Al- 
cohol has been demonstrated to be more effective than 
no treatment?; however, it was not as effective in the 
control of premature labor as ritodrine.! We and 
others have observed that intravenous magnesium sul- 
fate will slow uterine contractions, especially when it is 
used in the treatment of.toxemia in intrapartum pa- 
tients or in patients with toxemia undergoing induction 
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Table I. Results of treatment when the cervix is 
dilated 1 cm. or less at onsetof treatment 












x 
Cervical dilatation: Cervical dilatation 
I cm. or less 2 cm. or more 


18: 13 72 13 


Alcohol l 8 

Magnesium sulfate — 23 22 96 8 2 25 

5 per cent 5 3. 60 4 1 25 
dextrose in water 


Totals 46 38 83 25 4 16 


® 
Table II. Results of treatment according to parity 













Primiparas . Multiparas 
Alcohol 12 4 33 19 10 53 
Magnesium sulfate 13 8 61 .18 16 89 
5 per cent 2 I 50 7 3 43 
dextrose in water 


Totals 24 I3 48 44 29 66 


of labor by oxytocin infusion.®~* It therefore seemed 
that a comparison of the tocolytic properties of alcohol 
and magnesium sulfate would prove worthwhile. 


Patients and procedures 


The study was carried out on the obstetric service of 
the Sloane Hospital for Women of the Columbia- 
Presbyterian Medical Center. Patients in the study in- 
cluded those who met all of the following criteria: (1) 
there was a painful, identifiable contraction pattern 
with a frequency of 5 minutes or less, (2) the duration 
of the pregnancy was less than 37 weeks, (3) the esti- 
mated fetal weight was less than 2,500 grams, (4) the 


amnion was intact, and (5) cervical dilation was less - 


than 5 cm. Patients meeting these criteria were 
excluded from the study if there was a fever due to 
amnionitis or there was bleeding greater than "show." 
Patients received intravenous magnesium sulfate or al- 
cohol according to the last digit of their hospital num- 
ber. A small group of patients were chosen at random 
to receive an infusion of 5 per cent dextrose in water 
for a "control" group. The agents were administered 
according to the following schedules. 

Alcohol. (1) À solution of 9.5 per cent v/v ethanol in 
5 per cent dextrose in water was prepared by adding 50 
ml. of absolute ethanol to 1,000 ml. of 5 per cent 
ethanol in 5 per cent dextrose in water. (2) The solu- 
tion was administered intravenously at the rate of 15 
ml. per kilogram of body weight over the first two-hour 
period (exact weight was determined on admission). (3) 
A maintenance infusion rate of 1.5 ml. per kilogram of 
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labor had subsided or labor had progressed to an irre- 
versible stage (spontaneous rupture of the amnion 
and/or cervical dilatation of 5 cm.). (4) If contractions 
reappeared after discontinuation, the procedure was 
repeated, starting at step No. 2. 

Magnesium sulfate. (1) A 2 per cent maintenance 
solution of magnesium sulfate was prepared by adding 
200 ml. of 10 per cent magnesium sulfate to 800 ml. of 
5 per cent dextrose in water. (2) Four grams of mag- 
nesium sulfate (40 ml. of 10 per cent solution) was 
infused intravenously, slowly enough to avoid flushing 
and vomiting. (3) Following the 4 Gm. infusion, a con- 
stant infusion of the 2 per cent maintenance solution at 
100 ml per hour (2 Gm. of magnesium sulfate per 
hour) was continued until labor had subsided or labor 
had progressed to an irreversible stage (spontaneous 
rupture of the amnion and/or cervical dilatation of 5 
cm.). (4) The rate of magnesium sulfate was reduced if 
magnesium toxicity was observed. (5) If contractions 
reappeared after discontinuation of the infusion, the 
procedure was repeated, starting from step No. 2. 

Dextrose in water. A solution of 5 per cent dextrose 
in water was infused intravenously at 100 ml. per hour. 

The treatment was considered a success if the con- 
tractions stopped and a period of at least one day went 
by before contractions occurred again. The Yates cor- 
rection of the chi square test was used to determine 
statistical significance (P « 0.05). 


Results 


Of the 71 cases reported, 31 patients received al- 
cohol, 31 patients received magnesium sulfate, and 
nine patients received 5 per cent dextrose in water. 
When alcohol was used the gestation was prolonged 
from one to four weeks in three patients, from five to 
eight weeks in six patients, and beyond eight weeks in 
four patients. For those patients receiving magnesium 
sulfate the gestation was prolonged from one to four 
weeks in nine instances, five to eight weeks in nine 
instances, and beyond eight weeks in five instances. 
When 5 per cent dextrose in water was used there was 
one patient in each of these temporal categories. Al- 
though in most instances a successful control of prema- 
ture labor was demonstrated by the passage of weeks to 
a delivery date, a successful control of premature labor 
was considered if contractions were stopped for one 
day. The cases were divided according to cervical dila- 
tion at initiation of treatment, duration of the gesta- 
tion at the initiation of treatment, and parity. 

Ihe results of the treatment and the success rate 
according to the state of dilation of the cervix were 
considered. There were 31 cases treated with alcohol, 


e 


body weight per hour was administered until signs of. 
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of which 14 were considered a success, a treatment 


result of 45 per cent success. There were 31 cases 
treated with magnesium sulfate, of which there were 
24 successes, a rate of 77 per cent. There were nine 
cases treated with 5 per cemt dextrose and water, of 
which four were successes, or 44 per cent. It is appar- 
ent in the over-all view that magnesium sulfate had a 
high degree of success and that alcohol had a smaller 


chance of success. Indeed, the success rate of alcohol : 


and 5 per cent dextrose in water is the same. However, 
it should be noted that the total number of cases being 
treated with 5 per cent dextrose in water was too small 
for statistical precision. The rate of success of treat- 
ment was directly related to the degree of dilation of 
the cervix at the time treatment was initiated. This is 
shown in Table I. If the cervix was 1 cm. or less dilated 
at the onset of treatment, the over-all success rate was 
83 per cent. With alcohol there were 18 cases with 13 
successes, a success rate of 72 per cent. With mag- 
nesium sulfate there were 23 cases with 22 successes, or 
96 per cent. With 5 per cent dextrose in water there 
were five cases with three successes, or 60 per cent. 
When the cervix was more than | cm. dilated, there 
were altogether 25 cases and cnly four successes, a rate 
of 16 per cent. The results were then subjected to a 
statistical analysis. When the groups treated with al- 
cohol or magnesium sulfate, in which the cervix was 
dilated 1 cm. or less at the beginning of the treatment, 
are compared, the proportion of success was 
significantly different statistically from that obtained 
when the cervix was 2 cm. or more dilated at the onset 
of treatment. 

The relationship of treatment to week of gestation 
was considered by looking at all gestations prior to 30 
weeks and weekly from 30 through 36 weeks. The total 
number of cases in each week of gestation was re- 
latively small; however, no relationship could be dem- 
onstrated between the week of gestation, treatment, 
and the outcome of treatment. 

The relation of treatment to parity is shown in Table 
Il. Over all there were 27 primiparas with a success 
rate of 48 per cent, and 44 multiparas with a success 
rate of 66 per cent. The results of the various treat- 
ments among primiparas are not significantly different 
statistically. The results for multiparas with respect to 
the various agents under study, while not statistically 
different, show an apparent higher proportion of suc- 
cesses among those patients treated with magnesium 
sulfate than among those receiving alcohol. 


Comment 


In patients with toxemia, magnesium sulfate exhibits 
a direct depressant effect on skeletal muscle. An ele- 
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Magnesium sulfate and alcohol in prevention of premature labor 3° 
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vated level of magnesium sulfate brings about a de- 
crease in acetylcholine release, reduces the motor 
end-plate sensitivity, and decreases the amplitude of 
the motor end-plate potential? Thus, convulsions are 
prevented by neuromuscular stabilization and possibly 
by potentiation of central or peripheral stabilization or 
blocking actions. Presumably a similar type of mecha- 
nism is involved in uterine smooth muscle, in which 
there is a stabilization of the muscle cytoplasm and its 
membrane. 


It appears from this study that both alcohol and ' 


magnesium sulfate have some effect in stopping pre- 
mature labor. This effect seems to be directly related to 
the degree of dilation of the cervix at the time treat- 
ment is started. If treatment can be started before the 
cervix is dilated more than 1 cm., it is very likely that 
premature labor will stop. There is no demonstrable 
relation to successful control of premature labor and 
the week of gestation. The relationship between parity 
and treatment would support the concept of a slightly 
more favorable result in multiparas following treat- 
ment. 

It seems fair to conclude that treatment should be 
started in patients who are in premature labor as early 
as possible. If the cervix is dilated 1 cm. or less itis very 
likely that a successful outcome will be obtained regard- 
less of the method of treatment. The best agent in this 
study was intravenous magnesium sulfate, which may 
be an alternate method of controlling premature labor 
until the -beta sympathomimetic agents become gen- 
erally available for clinical use. 

The administration protocol of magnesium sulfate 
subsequently has been modified in the following man- 
ner. Once the contraction pattern had been controlled 
by the use of a 2 pey cent solution of magnesium sul- 
fate, a maintenance sdlution of 1 per cent magnesium 
sulfate was infused ati 100 ml. per hour (1 Gm. per 
hour). More recently low volume-higher concentration 
infusion by constant-rate infusion pump has been used 
to avoid volume overload. The results have been 
equally as good as with the larger volume-lower con- 
centration solution. | V 

It should be noted that since the conclusion of this 
study, some years ago, the indications for the use of 
intravenous magnesium sulfate as a tocolytic agent 
have been expanded. Primarily this expansion has 
been to slow or stop uterine contractions in premature 
labor, with ruptured or intact amnion, in order to delay 
delivery for glucocorticoid administration for the in- 
duction of fetal pulmonary maturity as outlined by 
Liggins and Howie.'? We have found that delivery can 
be delayed with intravenous magnesium sulfate for the 
required 48 hours in the vast majority of instances. 
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Endogenous plasma epinephrine and norepinephrine 


in last-trimester pregnancy and labor 


- 


REGINA P. LEDERMAN, R.N., PH.D. 


DAISY S. McCANN, Pu.D. 
BRUCE WORK, Jr., M.D. 
with the technical assistance of 
MARLA J. HUBER, B.Sc. 
Ann Arbor and Eloise, Michigan 


Pjasma epinephrine and norepinephrine concentrations during labor and immediately after 
delivery were compared to those of the third trimester in 21 uncomplicated pregnancies of 
married primigravid women, 20 to 32 years old. Third-trimester catecholamine 
concentrations were similar to those of normal, nonpregnant subjects; samples were 
obtained under identical conditions. Compared to third-trimester levels, significant 
elevations of plasma epinephrine and norepinephrine were found in three phases of labor 
(at 3 to 5 cm. and 9 to 10 cm. of cervical dilatation and immediately after delivery). 
Epinephrine values returned to normal within three to 21 minutes after delivery; 
norepinephrine values remained high or continued to rise in this time interval. Maternal 
analgesia and anesthesia influenced plasma catecholamine levels. (AM. J. OBSTET. 


GYNECOL. 129: 5, 1977.) 


UTERINE ADRENERGIC innervation and catechol- 
amine concentration both appear to affect uterine 
function by regulation of the vasoconstrictor tone 
of uterine arteries and by direct action on the myo- 
metrial cell. Circulating plasma catecholamines, as well 
as locally released catecholamines, may exert a strong 
influence on uterine contractility.’ 

As part of a project to identify specific physiologic 
and psychological factors which may predict prolonged 
and difficult labor when mechanical factors are favor- 
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able, plasma catecholamines were studied in 21 un- 


complicated pregnancies during the third trimester, in . 


labor, and during the immediate postpartum period. 


Material and methods 


The study group included 21 married, primigravid 
women, 20-32 years old, at term pregnancy and with- 
out complicating medical or obstetric conditions. 

In 20 subjects, labor was initiated spontaneously; one 
subject nad labor induced by oxytocin infusion. All sub- 
jects delivered viable infants with one-minute Apgar 
scores of 7 or more. Five-minute Apgar scores were at 
least 8 and often 9. 

Plasma samples were obtained between 31 and 36 
weeks of gestation; during labor at 1 to 2, 3 to 5, and 9 
to 10 cm. of cervical dilatation (Phases 1, 2, and 3, 
respectively); and immediately after delivery (Phase 
4). Phenergan* was given to 2 of the 21 patients prior 
to the Phase 2 and 3 collection periods; one of these 
patients also received a paracervical block. Demerolt 
or Mevergan* was given to 2 of 21 patients prior to 
Phase 3 data collection; one of these patients received 
caudal anesthesia. An additional seven of 21 patients 


*Wysth Labs., Philadelphia, Pennsylvania. 
tWinthrop Labs., New York, New York. 
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Table I. Plasma catecholamine levels in pregnancy 
and labor 





Time of Epinephrine Norepinephrine 
collection (pg. iml.) (pg./mi.) 


Third-trimester 38+ 21* (27 207% 62(21) 


pregnancy 

Phase 1 38 + 22(7) 277 + 128(6) 
Phase 2 75 + 43(20) 324 + 172(20) 
Phase 3 112 + 69(20) 376 + 178(19) 
Phase 4 72 x 45(19) 510 + 343(18) 


*Mean £+ standard deviation. 


tNumber of subjects included in the study. 
* 


received regional anesthesia between the Phase 3 and 
4 collection periods (spinal anesthesia, No. = 6; epi- 
dural anesthesia, No. — 1). 

Plasma samples were obtained with a butterfly nee- 
dle or indwelling angiocatheter, at least 20 minutes 
after venipuncture, with the subjects in a supine, lateral 
supine, or semirecumbent position. Indwelling nee- 
dles or angiocatheters were flushed with 1:1,000 hepa- 
rin in bacteriostatic water (1:4) after initial needle in- 
sertion, after sample collection during labor, and every 
two hours during labor to maintain needle patency. A 
10 ml. blood sample was obtainec at the designated 
intervals after residual heparin solution in the intrave- 
nous catheter and the first 3 ml. of blood were dis- 
carded. 

Blood for catecholamine determination was mixed 
immediately with 10.5 mg. of glu:athione in chilled 
heparinized Vacutainer tubes. The specimens were 
centrifuged in the cold within 10 minutes, and the 
plasma was removed and stored frozen until assayed. 

Plasma epinephrine and norepinephrine were as- 
sayed by modification of a single-isotope—derivative 
procedure.” ? 

Reproducibility was monitored by inclusion of a 
plasma pool in the daily analysis (epinephrine, 43 + 14 
pg. per milliliter*; norepinephrine, 342 x 33 pg. per 
milliliter. While the coefficient of variation for epi- 
nephrine appears to be high, it should be remembered 
that the normal concentration for this plasma cate- 


cholamine lies near the limit of sensitivity of the assay. 


Analysis of data 

Data for plasma epinephrine and morepinephrine 
concentrations are summarized in Table I. Mean 
third-trimester levels resemble values which we have 
obtained for young, normal, nonpregnant, supine sub- 
jects 20 minutes after venipuncture (norepinephrine, 


*Means + S.D. are used throughout the manuscript. 
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249 + 41 pg. per milliliter; epinephrine, 33 + 17 pg. 
per milliliter). 

Since patients frequently passed the Phase ] cervical 
dilatation criterion before admission to the labor unit, 
there is a paucity of data for this period, ane no further 
use was made of it in the statistical analysis. 

Two-tailed t tests for correlated means of a limited 
number of repeated samples were used to compare the 
catecholamine levels for the remaining four collection 
periods (Table II). The statistical procedures used are 
robust and allow for some violation of the assumptions 
of normalcy of distribution and equal variance.* ? 

Statistically significant increases for both cate- 
cholamines were obtained during Phases 2, 8, and 4, 
compared to third-trimester pregnancy levels. While 
both catecholamines rose during labor, they did so in- 
dependently within each phase. For epinephrine, there 
were no significant correlations between last-trimester 
pregnancy and labor levels. For norepinephrine, these 
correlations were somewhat higher, but only the corre- 
lation between last-trimester pregnancy and Phase 4 
levels was significant, as noted in Table II. 

The complexity of events which occur in labor ap- 
pears to be reflected in the increased variance of both 
plasma catecholamine measurements during and im- 
mediately after labor in comparison to those of the 
third trimester. 

The differences in mean epinephrine levels for 
Phases 2 and 8 was close to, but did not reach, statistical 
significance at the 0.05 level. In Phase 4, mean epi- 
nephrine levels decreased relative to Phase 3 levels. 
With all the data, this difference was statistically 
significant at the 0.05 level. Actually, epinephrine 
levels peak sometime during Phase 3, followed by a 
very rapid return to normal thereafter. Division of 
Phase 4 epinephrine data into two groups yielded two 
distinct populations: those drawn within three minutes 
of delivery with plasma epinephrine concentrations of 
91.6 + 35.6 pg. per milliliter, resembling Phase 3 val- 
ues, and those drawn later in Phase 4 which, with a 
mean of 46.8 + 27.1 pg. per milliliter had returned to 
the third-trimester control range. 

No difference was discernible between norepineph- 
rine levels for Phase 2 as compared to Phase 3 of labor. 
However, postdelivery norepinephrine levels were 


| statistically higher than those of Phase 3 regardless of 


the time of collection within the one to 21 minute 


. range. The lowest norepinephrine values obtained 


during Phase 2 (95 and 50 pg. per milliliter) were from 
two patients who received Phenergan within one hour 
of data collection. The same specimens were relatively 
low in epinephrine content (26 and 14 pg. per millib- 
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Table II. Statistical evaluation of differences in plasma catecholamine concentrations during 
pregnancy and labor 


) Epinephrine and norepinephrine in pregnancy and labor + | 





Variable 1 


Epinephrine i 
Pregnancy Phase 2 20 0.29 4.08* 3.77" 
Pregnancy Phase 3 20 —-0.08 4.59* 6.68* 
Pregnancy Phase 4 19 0.03 3.04* 3.58* 
Phase 2 Phase 3 19 —0.01 1.78 2 19t 
Phase 3 Phase 4 18 0.21 —2.341 2.241 
Norepinephrine 
Pregnancy Phase 2 20 0.40 2.9] * 5.38* : 
Pregnancy Phase 3 ` 19 0.20 4.25* 5.04* 
Pregnancy Phase 4 18 0.511 4.17* 12.88* 
Phase 2 Phase 3 18 0.31 1.68 dal . 
Phase 3 Phase 4 17 0.65* 2.541 4.88* 





*P « 0.01, two-tailed. 
TP « 0.05, two-tailed. 
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ter). Both patients received additional Phenergan dur- 
ing Phase 2 which appears to be reflected in low Phase 
3 measurements as well: norepinephrine, 116 and 238 
pg. per milliliter, and epinephrine, 37 and 31 pg. per 
milliliter. 

Plasma epinephrine levels below the mean for the 
group were observed in six of eight patients receiving 


regional anesthesia, irrespective of the technique em-, 


ployed. Demerol administration (two of 21) and oxyto- 
cin induction (one of 21) did not appear to affect our 
measurements. However, patients who received oxyto- 
cin augmentation shortly before and/or during the 
Phase 3 collection period (five of 21) displayed much 
higher epinephrine levels (303 + 81 pg. per milliliter) 
than those who received no medication (114 + 44 pg. 
per milliliter) prior to data collection. Whether the ele- 
vated epinephrine levels reflect oxytocin administra- 
tion per se or the condition which pre-empted adminis- 
tration of this drug cannot be determined from the 
current study. Norepinephrine levels were not af- 
fected. 

One subject was delivered of an infant with a nuchal 
cord and a true cord knot. She displayed the highest 


plasma epinephrine (179 pg. per milliliter) and the’ 


third highest norepinephrine (1,140 pg. per milliliter) 
recorded for Phase 4. Four other patients were deliv- 
ered of infants with.nuchal cords. One of these re- 
ceived spinal anesthesia, and low catecholamine levels 
were obtained. The three other patients all had epi- 
nephrine levels above the mean of 70.2 (148, 93, and 
105 pg. per milliliter). Norepinephrine levels for these 
three patients were 304, 348, and 1,180 pg. per millili- 
ter, respectively. | 

Analysis of the data of one subject was complicated 
by the presence of uterine hypertonus, meconium- 


stained zmniotic fluid, fluctuating fetal heart tones with 
occasional fetal heart rate decelerations in Phases 3 and 
4, and epidural anesthesia administered to the mother 
at this time. Norepinephrine levels for this patient were 
relatively low throughout (145, 213, and 212 pg. per 
milliliter for Phases 2, 3, and 4, respectively). Corre- 
sponding epinephrine concentrations were 129, 45, 
and 25. pg. per milliliter. 


Comment 

Our study established elevation of plasma epineph- 
rine and norepinephrine concentrations in Phases 2 
and 3 of labor and in the immediate postpartum 
period compared to third-trimester pregnancy levels. 
Most cf the medications commonly used during labor, 
with the exception of Demerol, appear to have an 
influence on plasma catecholamine concentrations. 
The data for Phase 1, though limited, support the 
findings of Zuspan and associates? who reported that 
neither early spontaneous labor nor oxytocin induction 
is associated with elevation of plasma catecholamine 
concentrations. Neither does oxytocin augmentation 
later in labor affect norepinephrine levels; however, 
epinephrine values during Phase 3 obtained shortly 
after or during oxytocin augmentation were high rela- 


. tive to those of individuals receiving no medications. 


While epinephrine concenirations are much lower 
than those of norepinephrine, the per cent increase in 
epinephrine in labor compared to third-trimester 
levels is greater than that in norepinephrine. Further- 
more, our data suggest that plasma norepinephrine 
peaks during delivery or in the postpartum period. 
Plasma epinephrine peaks during third-phase labor or 
delivery, followed by a rapid decrease after delivery. 
The diminution of epinephrine immediately after de- 
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trations rise in labor relative to third-trimester preg- 


nancy; however, ‘these increases occur independently 


of one another. = . l À 


“Acknowledgment. is given to Edward eLédermaii, 
. Ed. D., for -his assistance in the data analysis. 
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- of labor, which may have been related to overtly ap- 
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Prolactin and human placental lactogen changes in 
maternal serum and amniotic fluid in midtrimester 
induced abortions | 


ROBERT R. WEISS, M.D. ` 
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East Meadow, Stony Brook, and New York, New York 


Prolactin (hPRL) and human placental lactogen (hPL) concentrations in maternal serum 
and amniotic fluid were serially determined in 19 patients undergoing midtrimester elective 
abortion. Two subgroups were studied: Group 1 (10 patients) received 40 mg. of 
intra-amniotic prostaglandin Fœ (PGF); in Group 2 (nine patients), 200 ml. of 20 per cent 
sodium chloride was instilled in the amniotic cavity. Maternal serum samples were serially 
obtained for 24 hours after induction of abortion by either abortifacient. Serial anmiotic fluid 


- samples were obtained in Group 1 for the first seven hours after induction of abortion. The 


time from induction of abortion to fetal death (IDT) as well as the induction-abortion time 
(IAT) were recorded in all cases. Maternal Serum hPL values declined significantly within 
one and one half hour from the induction of abortion. At six hours, a decline of more than 
50 per cent of the original hPL value occurred in both groups. Proiactin in maternal serum 
did not show significant changes until six hours after induction. In Group 1, a significant 
drop of 40.5 per cent occurred at this time. In Group 2, a similiar declining trend was 
apparent, but this did not reach statistical significance until 12 hours after induction. In the 
amniotic fluid, no significant change in the hPRL values was noticed throughout the 
observation time. Amniotic fluid HPL did show a rising trend, ranging to between 41.1 and 
79.4 per cent above the base-line value. However, this change was not statistically 
significant. The decrease in maternal serum hPRL following the more rapid fall in hPL 

in both study groups indicates a close dependency of hPRL levels on the intact functions of 
the fetoplacental unit. Changes in the amniotic content of these lactogenic hormones 
appear to be independent of the respective changes of these hormones in maternal serum. 


(AM. J. OBSTET. GYNECOL. 129: 9, 1977.) 
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THE PROGRESSIVE RISE of maternal serum human 


prolactin (hPRL) throughout gestation has been de- 


scribed by several authors." ? This rise parallels the 
increase of human placental lactogen (hPL) during 
pregnancy? The postpartum decline in hPRL is 
gradual when compared to the acute drop in hPL 
levels. This decline in hPRL at term is strongly 
influenced by suckling and breast-feeding but not by 
estrogens used for suppression of lactation. Stimuli 
arising from the breast are less effective in causing 
hPRL changes in midpregnancy.* Therefore, induced 
midtrimester abortion resulting in the abrupt termina- 
tion of fetoplacental function offers a well-controlled 
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Fig. 1. Maternal serum and amniotic fluid hPRL and; hPL changes in Group 1 expressed as a 


percentage of the base-line value. 


Table I. Clinical data of study case reported 





Group 1 (10 cases) 
(mean + S.D.) 


Group 2 (9 cases) 
(mean + S.D.) 





Data 





Age 24.6 + 7.5 24.3 + 5.7 
Gravidity 2:9 x 1,7 3.0 + 2.8 
Parity 1.3 1.3 1.6 + 2.0 
Gestation 17.4 + 2.5 18.7 + 2.7 
_ (weeks) 

IDT (hours) 3.9 + 2.4 3.0+ 1.5 
IAT (hours) 14.5 + 5.4 17.0 + 6.9 


clinical circumstance for the study of the exact tem- 
poral changes in serum hPRL relative to deteriorating 
fetoplacental function as measured by hormonal (hPL) 
and biophysical (fetal heart tones) means. 

Prostaglandin, now commonly used for termination 
of midtrimester pregnancy, has been identified as caus- 
ing an hPRL increase in experimental animals.” ê In- 
formation on this subject in the human being is limited 
to one study.’ In this study, a rise in hPRL was ob- 
served. after extramembranous application of prosta- 
glandin Few (PGFeq) while intra-amniotic instillation of 
the same dose resulted in variable and inconsistent 
changes. 

In the amniotic fluid, hPRL concentrations are 
severalfold higher than those in the maternal circula- 
tion.! The source of amniotic fluid hPRL is unknown, 
and factors affecting the hPRL concentration in this 
compartment have yet to be identified. In our study, 
we examined the effect of pregnancy termination by 
PGkoq and hypertonic sodium chloride on maternal 


serum and amniotic fluid hPRL levels. Simultaneous 
determination of hPL, which was used as a biochemical 
indicator of placental function, was also performed. 


Material and methods 


Nineteen healthy pregnant women, ranging in age 
from 18 to 33 years, were admitted to the Nassau 
County Medical Center for elective midtrimester abor- 
tion. Gestational age (as calculated in whole weeks from 
the last menstrual period) ranged from 14 to 23 weeks. 
After regular admission work-up, intravenous infusion 
was started, and a base-line (0) maternal blood sample 
was drawn prior to amniocentesis. Informed consent 
was obtained from all patients. One medium-size 
Laminaria digitata tent was inserted in the endocervical 
canal. A catheter technique for amniocentesis, as de-- 
scribed by Schulman and associates,® was utilized, and 
amniotic fluid was obtained. This specimen was re- 
garded as the base-line (0) for the amniotic fluid data. 
Cases where the amniotic fluid was contaminated by | 
blood were excluded from this study. l 

Immediately after the amniotic tap and prior to the 
injection of the abortifacient, a second intravenous 
catheter was inserted. Maternal blood drawn at this 
time was marked as O,, This catheter was kept patent 
with one drop of heparin in the needle hub (heparin 
lock) and was used for obtaining serial maternal blood 
samples. The study cases were arbitrarily divided into * 
two groups by choice of abortifacient. Group 1, consist- 
ing of 10 patients, received 40 mg. of PGF: while 
patients in Group 2 had 200 ml. of 20 per cent sodium 
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chloride instilled ‘into the amniotic cavity. Maternal 


.. blood samples were obtained’ every half hour for the 
‘first two hours and at three, four, six, 12, and 24 hours 


after injection of the abortifacient. Amniotic fluid sam- 
ples (5 mè) were serially*collected via the amniotic 
catheter in seven of the Group 1 patients. The time 
schedule for the first six hours was the same as that of 


. maternal serum collection. The last amniotic fluid 
sample was collected at seven hours, at which time the 
catheter was removed. Serial amniotic fluid samples. 
were not collected in Group 2 because the dilutional: 


changes would preclude accurate interpretation. of 

concentrations measured. Maternal sera and amniotic 

fluid samples were frozen at -50° C. until assayed. 
Intravenous oxytocin infusion at a rate of 100 mU. 


per minute was started immediately after the intra- 


amniotic injection of the abortifacient. This infusion 
was continued until expulsion of the products of gesta- 
tion. In cases where expulsion of the placenta did not 
occur within four hours from the time of fetal expul- 
sion, curettage for removal of the retained secundines 
was performed. i 

The fetal heart was checked with a Doppler instru- 


ment every 15 minutes from the time of instillation.of 


the abortifacient. The time from instillation to the loss 
heart tones is 
induction-death time (IDT). The time between instilla- 
tion to fetal expulsion is defined as 5 the induction- 
abortion time (IAT). 

Prolactin was measured by a homologous radioim- 


 munoassay as previously described? hPL levels were 


measured by commercial radioimmunoassay.* All as- 
says were performed. in duplicate, and results were ex- 
pressed in nanograms per milliliter of amniotic fluid 
or maternal serum. A "t" statistic for two means. was 
used for comparison of the changes in hPRL and hPL 


' values from the control levels. 


Resuits 


All patients developed uterine contractions within 30 


minutes after instillation of the abortifacient. The clini- 


cal data concerning both groups are presented in Table 
I. "The groups were equivalent for age, gravidity, par- 
ity, and gestational age. The IDT was somewhat longer 
in Group 1 (3.9 hours) compared with that in the pa- 
tients who received NaC] (Group 2) (three hours). The 
reverse was true for the IAT (14.5 hours for Group 1 
versus 17.0 hours for Group 2). None of these differ- 
ences was found to be statistically significant: The mat- 


ernal serum hPRL and hPL levels for both groups are 
presented in Table II. Base-line hPRL values ranged - 


*Phadebas, Pharmacia Diagnostics, Piscataway, New Jersey. 
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from 36 to 200 ng. per milliliter. While Group l ap- 


. peared to have a higher base-line mean value, this dif- 
ference was not statistically significant. A significant 


(P<0.05) decline in hPRL values was first observed at 
six-hours after instillation of abortifacient in Group 1. 


In Group 2, a similar declining pattern occurred; this . 


fall became significant (P « 0.01) only at 12 hours after 
sodium chloride instillation. At 24 hours, a significant 
reduction in hPRL. of 59.2 and 45.5 per cent for 


. Groups 1 and 2, respectively, was observed. Materna] 
'serum hPL values declined rapidly. In Group l,asig- | : 
nificant fall (P < 0.05) in hPL was noticed at one hour 


after the introduction of abortifacient. The hPL de- 
cline in Group 2 was slower by a half hour. This sharp 
decline in maternal serum hPL continued so that àt 24 
hours 99.1 per cent in Group 1 and 93.1 per cent in 
Group 2 had disappeared from the maternal circula- 
tion. : | 

The àmniotic fluid hPRL and hPL c concentrations for 
the first seven hours after instillation are presented in 
‘Table III. There appeared to be no significant change 
in the hPRL concentrations throughout the experi- 


. ment. The last value, showing a relative drop to 1,924 


ng. per milliliter was not statistically different from the 
base-line value. The change in amniotic fluid -hPL was 


hours occurred in the presence of a dropping maternal 


‘serum hPL value. This change was not statistically 


significant. The data for maternal serum and amniotic 
fluid in Group 1 are graphically presented as the per 
cent change from baseline in Fig. 1. Two cases in 
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unexpected. A rise of 1.5 to almost twofold above the 
base-line (from 475 to 852 ng. per milliliter at three 


Group 1 and four cases in Group 2 required curettage ` 


for retained secundines. There were no other compli- 


cations, and all study patients left the hospital within 48 - E 


hours after induction of the abortion. 


: Comment 
The relatively short IAT in this series is most likely 


due to the combined use of abortifacient, oxytocin, and 


intracervical laminaria and is in agreement with obser- 
vations previously reported from this center.” Some 
investigators, comparing prostaglandin and saline- 


‘induced abortions, claim that while prostaglandin 
caused a prompt fall in maternal serum hPL, hyper- 


tonic saline failed to show this effect.": !* "A: specific 


, effect of prostaglandin on placental production and 


secretion of hPL’ was proposed.” A fall in serum hPL 


following saline-induced abortions was described by 
` Crystle and associates.? In a comparative study, Laur- 


sen and associates" demonstrated an almost identical 


; fall in serum, hPL when they compared prostaglandin- 
. and - hypertonic saline-induced abortions. 
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Table II. Mean and per cent change in maternal serum hPRL and hPL 
APRL (ng. ml.) hPL (ng./ml.) hPRL DE Imi.) 

Time Change Change Change 
(hours) | Mean S.E.M. (%) Mean S.E.M. (%) Mean S.E.M. (%) 

Q 106 14.8 ` 10 1,864 101 88.5 16.2 - 

04 v 110 16.6 12.9 g 1,737 78.9 —6.8 10 93.5 14.6 t53 

e 109 15.2 +2.65 10 1,634 90.5 =123 10 87.6 9.8 — 1.4 

l 114 14.4 + 4.8 9 1,520 80.0 o 10* 93.5 10.9 T5 

el Vo 99.9 14.5 =A) 10. 1,571 130 154 8" 83.3 11.0 =5.1 

"4 97.1 15.0 m 9 1,404 135 COLI 10+ 99:9 19.8 19:9 

EE 86.7 11.7 = 18.4 10 1,305 232 — 30.0 8t 83.2 10.4 -6.3 

4 74.0 | 15.4 =29.5 8 1,307 205 — 44.4 101 74:2 8.2 —13.1 

6 `: 63.2 13.3 -40.5 10* 786 220 -57.8 10} 69.0 112 S220 

a e 54.0 8.5 —49.2 91 195 72.5 -89.5 101 50.6 12.9 — 43.1 

24 43.4 6.0 =59.2 7 16.3 5.6 = 99:1 9T 48.4 9.9 — 45.5 


* Significantly different from base-line value (calculated by paired t test): P < 0.05. 
tSignificantly different from base-line value (calculated by paired t test): P< 0.01. 


Table III. Mean and per cent change of hPL and hPRL in amniotic fluid (Group 1) 


APL (ng. ^ml.) 


hPRL (ng./ml.) 


[EI Platelet 
(hours) Mean S.E. (%) No. . Mean S.E. ( 96) No. 
0 475 68.9 - 7 2,577 320 - 7 
Vo 678 201.6 1 42.8 7 2,079 268 — 18.7 7 
] 753 168.0 + 58.6 7 2,422 269 -5.3 J 
1^ 672 138.2 +41.5 7 2,286 269 — 10.6 7 
2 670 166.9 +41.1 7 2,409 288 —5.8 7 
3 852 254.4 +79.4 7 2,554 363 ~0.] 7 
4 832 295.4 +75.2 6 2,450 299 -4,2 7 
6 684 76.9 +43.9 7 2,350 222 —8.1 6 
2 700 42.0 +47.4 4 1,924 233 ~24.8 5 


present study, maternal serum hPL declined in a simi- 
lar fashion in both study groups, suggesting that hPL 
changes are secondary to nonspecific placental dam- 
age." 

Preliminary work indicates no effect of oxytocin on 
plasma hPRL concentrations? The decline of maternal 
serum hPRL trailed several behind’ the 
significant fall in maternal serum hPL and the IDT 
(Table II). It appears that a functioning fetoplacental 
unit is necessary for the maintenance of the elevated 
maternal hPRL. These observations at midtrimester 
are in complete agreement. with those of Tyson and 
associates! after term delivery. The close similarity in 
maternal serum changes in Groups 1 and 2 suggests 
that there is no special effect of PGFzœ on prolactin 
secretion under these circumstances. Others” !? have 
also failed to show an increase of maternal serum hPRL 
following intra-amniotic PGFza injection. However, 
our observations go one step further in showing a de- 


hours 


cline of hPRL in PGFsa-induced abortion which paral- 
lels that observed with a nonprostaglandin method of 
pregnancy termination. No evidence for a direct 
modulating effect of hPL on hPRL is presently avail- 
able, and we do not imply such conclusions from the 
present study. The destruction of the fetoplacental 
unit in midtrimester abortion is accompanied by many 
short-term hormonal and biochemical changes. A 
rapid fall in estriol and estradiol has been described. 
18 Estrogens have been reported as causing an hPRL 
rise in normal men. Perhaps this fall in estrogen levels 
is the cause of the hPRL decline in abortion cases. In- 
vestigators interested in the identification of factors 
modulating the hPRL changes in pregnancy may find 
the midtrimester abortions a convenient study model. 

Amniotic fluid hPRL levels did not significantly 
change despite the decline in the maternal serum (Fig. 
1). Josimovich and associates!" pointed out that while 
the source of amniotic fluid hPRL is most likely the 
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135 EP" 9 
2,021 184 —44 8 
1,866 . 151 11.7 9 
1,873 166 alla 8 
1,509 166 — 28.6" 7* 
1,212 71.3 —492.7 8t 
gri 89.9. - —47.4 8t 
969 101 —54.1 91 
783 72.4. -63.0 81 
493 128 ~76.6 9t 
148 53.6 -93.1 ` 8t 
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maternal'serum, the high (microgram) concentrations 


of amniotic fluid hPRL are unlikely to be affected by 
. nanogram. changes occurring in the maternal serum. 


In the few cases of Group 2 where hPRL was measured 


-. in the amniotic fluid, the only noticeable change was a 


dilutionary effect. The paradoxical rise in amniotic 
fluid hPL in-the presence of a sharply declining mater- 


. | -nal serum hPL value is interesting but not statistically 


significant. It appears that short-term changes in hPRL 


‘and hPL in the amniotic fluid are independent of a 


concomitant serum change. 
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The. modulating effect of human chorionic gonadotropin 


on lymphocyte blastogenesis 
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Human chorionic gonadotropin (HCG) produced by fetal trophoblastic cells was suggested 
to play a role in the suppression of maternal lymphocyte response against the fetal 
allograft. Reports supporting this concept have demonstrated a suppressive effect of crude 
HCG on lymphocyte blastogenesis. However, similar doses of purified hormone 
preparations were unable to inhibit lymphocyte stimulation witn mitogens. A modulating 
influence of phenol-free and immunoglobulin-free HCG preparation on lymphocyte 
blastogenesis is presented. Enhanced lymphocyte stimulation with various mitogens 
occurred in cultures supplemented with HCG at low doses. On the other hand, higher 
hormone concentrations exerted an inhibitory effect on lymphocyte blastogenesis. An 
increase in lymphoid cell concentraticns was demonstrated in cultures supplemented with 
the hormone preparation. These observations are compatible with the suggested role of 
HCG in the maternal tolerance toward a histoincompatible fetus. (AM. J. OBSTET. GYNECOL. 


129: 14, 1977.) 


THE MECHANISM WHICH prevents the rejection of 
genetically incompatible fetus is one of the major un- 
solved problems of transplantation immunobiology. It 
has been suggested that a suppressed response of ma- 
ternal lymphocytes may play a role in the acceptance 
of the fetus.! However, other reports on in vitro activi- 
ty-of lymphocytes from pregnant women and their re- 
sponse in a mixed lymphocyte culture (MLC) reaction 
and to phytohemagglutinin (PHA) do not support this 
concept.” ? 

Preparations of human chorionic gonadotropin 
(HCG) were shown to exhibit an inhibitory effect on in 
vitro lymphocyte response to PHA* ? and in MLC.® 7 
In view of these findings, it was postulated that mater- 
nal lymphocytes are immunosuppressed by HCG, a 
hormone produced in high levels by the fetal tropho- 
blastic cells during the first trimester of pregnancy.* ° 
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The suppressive effect of HCG on antibody produc- 
tion was demonstrated in mice treated with the hor- 
mone and immunized with sheep red blood cells, thus 
supporting the hypothesis of impairment of lympho- 
cyte response in the presence of HCG. On the other 
hand, it was reported recently that with the use of 
highly purified HCG preparations at concentrations 
equal to those of crude HCG no inhibition of lympho- 
cyte response to T cell mitogens or to allogeneic stimu- 
lation could be demonstrated." "'? It was postulated 
that the inability of purihed hormone to suppress 
mitogen-stimulated lymphocyte response makes it un- 
likely to attribute the absence of maternal rejection of 
the fetus to high levels of HCG. Furthermore, the sup- 
pressive effect of crude hormone preparations was 
claimed to be due to additional unidentified proteins,” 
to the phenol, present as an additive in some commer- 
cial preparations," or to human immunoglobulin frac- 
tion contaminating the crude hormone." We were 
interested in testing the effect of phenol- and immu- 


. noglobulin-free HCG preparations on lymphocyte 


response to various mitogens. 

This report presents results obtained by exposing 
numan and rat lymphocytes to the PHA mitogen, 
pokeweed mitogen (PWM), and mycoplasma mitogen 
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in the presence of various hormone concentrations. 
The latter mitogen, when prepared: from cell suspen- 
sions of M. pneumoniae, was recently reported to be a 
polyclonal B cell activator for human, mouse, and 
guinea pigelymphocytes.? „Our studies with lymph 
node and spleen cells from nude mice exposed to 
mitogen prepared from another mycoplasma species, 
namely M. neurolyticum, are compatible with the view 
that extensive transformation of B cells is induced by 
mycoplasma mitogen.’® 

The studies presented in this report demonstrate an 
enhancement of lymphocyte response to mitogens 
when cultures are supplemented with low’ doses of 
HCG, whereas higher hormone doses suppress lym- 
phocyte blastogenesis. A possible explanation for this 
modulating influence of HCG on lymphocyte activa- 
tion is discussed. 


Material and methods 


Animals. Two-nionth-old male and female Charles | 


River random-bred rats were obtained from a local 
farm. 

Mitogens. PHA (Difco Labs., Detroit, Michigan) was 
reconstituted with 5 ml. of sterile distilled, water and 
then used at a concentration of 3 ul per milliliter of 
culture. PWM (Gibco, New York, New York) was re- 
constituted with 5 ml. of sterile distilled water and used 
at a concentration of 5 wl per milliliter culture. Myco- 
plasma mitogen was prepared from M. pulmonis sus- 
pensions. The mycoplasma strain used was the one 1so- 
lated by Ginsburg!” which was found to be mitogenic 
for rat lymphocytes. The microorganism was grown in 
broth medium modified from the one described by 
Hayflick.'* This broth consisted of (per liter): 24 Gm. 
of bacto-pleuropneumonia-like organisms (PPLO) 
broth without crystal violate (No. 0554-01, Difco 
Labs.), 10 Gm. of glucose, 2.4 Gm. of K;H PO,, 0.05 
Gm. of DNA (sodium salt), 0.25 Gm. of thalium ace- 
tate, and 500,000 U. of penicillin G. The broth was 
supplemented with 20 per cent horse serum and 10 per 
cent Fleischmann's yeast extract. The pH was adjusted 
to 7.8 to 8.0. Agar medium was prepared with the use 
of PPLO-agar (No. 0412-01, Difco Labs.) instead of 
PPLO-broth. The cultures were incubated for three to 
four days. The suspensions formed were lysed by com- 
bining an osmotic treatment with digitonin as de- 
scribed by Razin and associates.? The cultures were 
centrifuged at 10,000 g for 20 minutes in the cold and 
washed twice with 0.25M NaC! solution, and the pellet 
was finally suspended in 1/10 of the original volume in 
a solution of 0.25M NaCl and 2N glycerol. Digitonin, 
25 ug per milliliter of suspension, was then added and 
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the su; pension was incubated 30 minutes at 37? C. The 
suspension was then rapidly injected into 100 volumes 
of warmed triple-distilled water and incubated at 37° C. 
for 30 minutes. The lysed material was centrifuged at 
45,000 g for 60 minutes. The pellet was resuspended in 
diluted B buffer (a 1/20 dilution of 0.15M NaCl, 0.05M 
Tris, and 0.01 M2-mercaptoethanol, pH 7.4) at a final 
concentration of 100 ug of protein per milliliter. This 
mycoplasma preparation, designated “mycoplasma 


mitogen," was used at concentrations of 10 to 20 ug of 
€ 


protein per milliliter of culture. 

Lymphocyte transformation. Rat lymphocytes were 
prepared from lymph nodes as previously described 2? 
Cells 10* in 5 ml. of Dulbecco's modified Eagle's 
medium plus 15 per cent horse serum (heat inactivated 
at 56° C. for 30 minutes) were plated in 35 mm. Petri 
dishes (Falcon Plastics, Division of Bioquest, Los 
Angeles, California). - 

Human lymphocytes were prepared from venous 
blood collected from 20- to 25-year-old male donors, 
with 25 U. of heparin per milliliter of blood. Lympho- 
cyte suspensions were obtained by sedimentation in a 
mixture of 5.4 volumes of Ficoll (nine per cent in wa- 
ter) and one volume of Urografin (60 per cent in wa- 
ter). The lymphocyte-rich fraction was washed twice in 
phosphate-buffered saline (PBS) and suspended in 


Dulbecco's medium plus 15 per cent human AB serum , 


(heat inactivated at 56° C. for 30 minutes). Cells, 5 to 
10 x 10* in 2 ml., were plated in each 35 mm. Petri 


. dish for 72 hours of incubation. Lymphocyte trans- 


formation was assayed by measuring ?H-thymidine 
(methyl-T, Radiochemical Center, Amersham, specific 
activity 5 ci per millimole) incorporation. Seventy-two 
hours after plating, lymphoid: cells were collected by 
gentle pipetting and incubated with | uci of ?H- 
thymidine per milliliter at 37° C. for 3 hours. The cells 
were collected on 2.5'cm. fiber glass filters (Whatman 


GF/b), washed with saline, and placed in scintillation - 


vials. Protosol (0.5 ml., New England Nuclear, Boston, 
Massachusetts) was added and the vials were incubated 
at 37° C. for 24 hours. Scintillation fluid (0.03 per cent 
1,4-bis-2-(phenyloxazolyl) benzene and 0.5 per cent 
2,5-diphenyloxazole in added and 
radioactivity was counted in a Tri-Carb scintillation 


toluene) was 


counter (Packard Instrument Co., Downers Grove, Il- 


linois). Values presented are the mean counts per min- 
ute + standard deviation (S.D.) of at least three exper- 
iments, each performed in triplicate. The S.D. was 
calculated from at least nine different data. 
Determination of cell viability. The trypan blue dye 
exclusion technique?! has been applied for differentia- 
tion between live and dead cells. Cell culture (0.1 ml.) 
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Fig. 1. 10’ Lymphocytes in 5 ml. of culture medium were plated in Petri dishes in the presence of 
various mitogens. The cultures were supplemented with HCG at the concentrations specified; *H- 
thymidine (1 uci per milliliter) was added 72 hours after lymphocyte plating for an additional three 
hours of incubation. The values are expressed as a per cent of control ee cultures stimu- 


lated with mitogen in the absence of HCG. 


Table I. Effect of HCG on human lymphocyte stimulation with mitogens* 


HCG concentration 
(1.U./ml. culture) PHA . 


*H-Thymidine uptaket (c.p. X S.D.) 


PWM Mycoplasma — 


100 


136,501 + 4,821 


131,040 + 2,338 

500 155,611 + 3,130 
1,000 233,416 + 3,243 
2,000 189,736 + 2,978 
5,000 174,721 + 3,407 
10,000 ` 152,881 + 3,638 


57,634 + 2,801 
65,126 + 2,868 
73,771 + 2.967 
68,584 + 2,738 
61,668 + 2,604 
34,004 + 1,458 
13,832 + 785 


11,099 + 646 1,94] + 65 
12,398 + 547 2,076 + 70 
14,287 + 879 2,756 + 100 
13,318 + 704 4,231 + 151 
11,542 + 698 3,474 + 118 
6,659 + 349 3,144 + 102 
4,661 + 258 2,872+ 97 


*107 Human lymphocytes in 5 ml. of culture medium were plated in Petri dishes in the presence of various mitogens. The 
cultures were supplemented with HCG at the concentrations specified in the table. ?H-Thymidine (1 per uci per milliliter) was 
added 72 hours later for an additional three hours of incubation. 


t The values presented are the mean counts per minute + standard deviations of four experiments, each performed in triplicate. 


was mixed with equal volume of a trypan blue solution 
(1 mg. of dye in 10 ml. of Hanks balanced salt solu- 
tion) and immediately counted under a microscope. 
HCG. Chorigon, commercial preparation of crude 
HCG, was obtained from Ikapharm Ltd., Israel, as 
lyophilized powder. Each ampule contained 5,000 I.U. 
of phenol-free hormone at 4,309 I.U. per milligram. 
Before use, the hormone preparation was dissolved 
in the culture medium and passed through filters for 
sterilization. HCG was used in lymphocyte cultures at 
concentrations of-0 to 10,000 I.U. per milliliter. 
Immunoelectrophoresis and immunodiffusion 
tests. HCG preparations at concentrations of 100 


to 10,000 LU. per milliliter were tested by radial 
immunodiffusion on  Diffu-Gen plates (Oxford 
Labs., Forster City, California) for human immuno- 
globulin (Ig) M, IgA, and IgG,’ at normal -and low 
levels, and by immunoelectrophoresis against goat 
anti-whole human serum, goat anti-human immuno- 
globulin serum, goat anti-human IgG serum, and 
goat anti-human light chain serum. Tests were made 


on cellulose acetate strips in Veronal buffer, pH 8.6, , 


0.0375 u. 

Statistical analysis of data was performed with the 
use of Student's t test for the significance of differ- 
ences between two arithmetic means. 
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Results 


Immunoelectrophoresis and immunodiffusion 
tests. It has been reported by Loke and Pepys” that 
commercial preparations of HCG exhibit anti- 
complementary activity. They suggested that this ef- 
fect might be the result of human immunoglobulin 
present in the crude HCG preparations which they 
tested. In view of the possible impurity of the commer- 
cial hormone, it was necessary to test the HCG prep- 
arations we used for the presence of human immuno- 
globulins. 

Radial immunodiffusion tests on commercial plates 
for high and low human IgG, IgA, and IgM were per- 
formed for HCG concentrations ranging between 100 
and 10,000 I.U. per milliliter. No precipitation could 
be demonstrated in any of these tests. Immunoelec- 
trophoresis of HCG at concentrations of 100 to 10,000 


"LU. per milliliter was performed against goat anti- 


whole human serum, goat anti-human immunoglobu- 
lin serum, goat anti-human light chain serum, and goat 
anti-human IgG serum. A precipitation line was dem- 
onstrated only between HCG and anti-whole human 
serum. The hormone migrated to the beta region of 
serum proteins. Immunologic cross-reactivity between 
HCG and human luteinizing hormone (LH) has been 
well established. Thus, precipitation between HCG and 
anti-whole human serum may result from the presence 
of either anu-HCG or anti-LH antibodies in antisera 
raised against pooled human sera. 

With all other antisera tested, negative results were 
obtained. It was thus concluded that human immuno- 
globulins were not present as contamination in the 
HCG preparation used by us and that this preparation 
was in all probability the pure hormone. 

Effect of HCG on human lymphocyte stimulation 
by PHA, PWM, and mycoplasma mitogen. Immu- 


noglobulin-free HCG preparations were tested for — 


their effect on human lymphocyte response to vari- 
ous B and T cell mitogens. PHA is a well-known T cell 
mitogen, whereas PWM has been claimed to activate 
both T and B cells in mouse and human lymphocyte 
cultures.?? Mycoplasma pulmonis mitogen is a very potent 
nonspecific lymphocyte activator for murine lympho- 
cytes.” Recently, it has been reported’? that another 
species of mycoplasma, M. pneumoniae, is a polyclonal B 
cell activator for both human and mouse lymphocytes. 
Our studies with lymphocytes from nude mice confirm 
the view that extensive B cell stimulation is induced by 
mycoplasma mitogen.’® Lymphocyte stimulation was 


assayed by *H-thymidine uptake 72 hours after cell: 


plating in the presence of mitogen and various concen- 
trations of HCG. 


s r 
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Table II. Influence of-HCG on human 
lymphoid cell concentration * 














Viable 
lymphocytes t 
(X105) [ml.(No.) 


Control 
unsupplemented 
cultures (96) 


HCG concentration 
(I.U. [ml. curture) 








— 195 + 3 100 
10 198 + 4 102 
50 206 + 3 106 — 
100 228+ 5 117 
200 286 +5 147 
500 292+ 7 150 
1,000 357+ 8 183 
2,000 395+ 9 167 
5,000 212 + 4 109 " 


* ]10* Human lymphocytes in 5 ml. of culture medium were 
plated in 60 mm. Petri dishes. HCG at the specified con- 
centrations was added to the cultures for 72 hours of in- 
cubation. 


f The number of lymphocytes and cell viability were deter- 


mined 72 hours after plating by trypan blue exclusion. The 


number of dead cells rarely exceeded 19 per cent of viable 
lymphocytes. Values presented are the mean values + stan- 
dard deviations of triplicate experiments, each performed six 
times. 


Table I summarizes data obtained from four differ- 
ent experiments, each performed in triplicate, in terms 
of mean ?H-thymidine uptake + standard deviation, 
whereas in Fig. 1 the results of cultures supplemented 
with HCG are expressed as per cent response of con- 
trol unsupplemented cultures. It can be seen that with 
PHA as mitogen no inhibition of lymphocyte response 
was noted for HCG concentrations ranging between 
100 and 10,000 LU. per milliliter. In cultures of 
human lymphocytes stimulated by PWM or myco- 
plasma mitogen, about 40 per cent inhibition of blas- 
togenesis was demonstrated at an HCG concentration 


. of 5,000 I.U. per milliliter and 58 to 76 per cent inhibi- 


tion at 10,C00 I.U. of HCG per milliliter of culture. It 
was thus concluded that the HCG preparation used by 
us did not exhibit an inhibitory effect at concentrations 
of 100 to 2,000 I.U. per milliliter. On the contrary, it 
seemed to us that at low concentrations HCG had a 
stimulatory effect on lymphoid cell cultures. Further- 
more, the amount of ?H-thymidine uptake of cultures 
supplemented with hormone when expressed as a per 
cent of control unsupplemented cultures (Fig. 1) ex- 
ceeded 100 per cent in a very reproducible manner. 

Statistical analysis for the significance of difference 
between two means demonstrated that at any of the 
HCG concentrations tested the differences in ?H- 
thymidine uptake between HCG-supplemented cul- 
tures and unsupplemented cultures were statistically 
significant. The P value was found to. be < 0.01, except 
in one case in which 2,000 I.U. per milliliter of hor- 
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Table III. Rat lymphocyte stimulation by mitogens in the presence of HCG* 


HCG concentration 


(1.U. [ml. culture) PHA 
- 83,4001 + 616 
100 113,425 € 770 
500 l 100,081 + 3,293 
1,000 ^ 90,907 + 352 
2,000 40,366 + 1,132 


4H-thymidine uptaket (c.p.m. * S.D.) 


Mycoplasma — 


80,989 + 833 3,455 + 127 
119,053 + 1,225 5,147 + 235. 
97,997 + 850 4,837 + 125 
62,361 + 3,821 4,437 + 32 
29,156 + 1,518 4,076 x 76 


*10" Rat lymphocytes in 5 ml. of culture medium were plated in 60 mm. Petri dishes. HCG at the specified concentrations 


hours of incubation. 


. * together with mitogens was added to the cultures. ?H- Thymidine (1 uci per milliliter) was added 72 hours later for additional three 


tthe values presented are the mean counts per minute + standard deviations of three experiments each performed in triplicate. 
P p P P 


Table IV. Influence of HCG on rat lymphoid 
cell concentration* 











Viable 
lymphocytes * 
(x10-%/ml. No.) 


Control 
unsupplemented 
cultures (%) 





HGC concentration. 
(IU. ml. culture) 





— [97+ 2 100 
IO 209 + 4 106 

50 234 + 1 l 119 
100 296 + 6 150 
200 276 +9 140 
500 260 + 3 132 
1,000 || 244 + 6 124 
2,000 |... 23045 117 


/*107 Rat lymphocytes in 5 ml. of culture medium were 
plated in 60 mm. Petri dishes. HCG at the specified concen- 
trations was added to the cultures for 72 hours of incubation. 


tThe number of lymphocytes and cell viability were deter- 
mined 72 hours after plating by trypan blue exclusion. The 
number of dead cells rarely exceeded 19 per cent of viable 
lymphocytes. Values presented are the mean value + stan- 
dard deviations of triplicate experiments, each performed six 
times. 


mone was added to mycoplasma-induced cultures. 
In the latter case the P value was found to be 
0.02 « P « 0.05. 

These observations motivated us to carry out an ex- 
periment in which cell concentrations and viability 
were tested in the presence of various HCG concen- 
trations. In Table II the mean values + standard devia- 
tion of three experiments, each performed six times, 
are demonstrated. An increase in lymphocyte concen- 
trations was observed in cultures supplemented with 
HCG, with a peak at 1,000 I.U. of HCG per milliliter of 
culture. These data suggested that at low concen- 
trations HCG exhibits a stimulatory effect on human 
lymphocytes. The amount of ?H-thymidine uptake in 
cultures supplemented only ‘with hormone (Fig. 1) 
which was shown to be higher than 100 per cent of 
unsupplemented cultures could be thus explained, as 
well as that for PHA-stimulated lymphocytes. Our data 


are in agreement with those reported by others''~'° for 
purified HCG and its effect on lymphocyte response to 
PHA and PWM. On re-examination of the data re- 
ported from other laboratories, it can be seen that the 
modulating effect of HCG on human lymphocytes 
transformation is a well-established phenomenon.!'^!? 
In other words, enhancement of lymphocyte stimula- 
tion at low concentrations of hormone and inhibition 
of transformation at higher doses are indicated by our 
study as well as by other reports. 

Rat lymphocyte stimulation by mitogens in the 
presence of HCG. In order to test whether such a 
modulating effect of HCG on lymphocyte stimulation 
could be demonstrated with lymphocytes obtained 
from species other than man, a study was undertaken 
with rat lymphocytes. The experiments were per- 
formed in lymphocyte cultures stimulated by either 
PHA or Mycoplasma pulmonis mitogen in which HCG 
concentrations varied from 0 to 2,000 I.U. per millili- 
ter. The average values + standard deviations of three 
experiments, each performed in triplicate, are summa- 
rized in Table III. The data indicate that HCG has a 
stimulatory effect on rat lymphocytes when cultured 
without any mitogen. Furthermore, up to 1,000 LU. 
per milliliter of the hormone in PHA-stimulated cul- 
tures showed more than 100 per cent response when 
compared with hormone-free cultures. Inhibition of 
lymphocyte stimulation. with PHA occurred when 
HCG concentration in the cultures was 2,000 I.U. per 
milliliter. With mycoplasma mitogen as the stimulating 
material in cultures of rat lymphocytes, the modulating 
effect of HCG was also confirmed. In order to test the 
possible influence of HCG on cell concentration and 
viability, trypan blue studies were performed. Table IV 
summarizes our data from three experiments. It can be 
seen that in up to 100 I.U. per milliliter of culture HCG 
stimulated rat lymphocytes to cell concentrations 
higher than those in control unsupplemented cultures. 
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This observed increase in lymphoid cell concentrations 
was compatible with the increase of ?H-thymidine up- 
take in mitogen-free rat lymphocytes exposed to vari- 
ous HCG concentrations (Table III). All the data 
presented in Tables III and IV on the differences be- 
tween HCG-supplemented cultures and those which 
were hormone-free cultures were found to be statisti- 
cally significant (P « 0.01). 


Comment 


One of the possible explanations for the acceptance 
of a genetically incompatible fetus by the mother sug- 


gests a mechanism according to which the maternal : 


immunologic apparatus is suppressed and thus inhibits 
the rejection of the fetus. It was postulated by Adcock 
and co-workers? that human chorionic gonadotropin, 
demonstrated to inhibit lymphocyte response to PHA, 
might play a role in such a suppressive mechanism. 
This hormone is produced by the syncytio trophoblas- 
tic cells in large quantities and can be detected in the 
blood and urine of the pregnant woman as early as six 
to eight days after ovulation.^* Local concentrations of 
HCG have been shown to exceed 10,000 I.U. per milli- 
liter on the tenth day of pregnancy.’ These high levels 
of HCG surrounding the trophoblast may therefore 
exert the suppressive effect on the maternal lympho- 
cytes which are in an actual contact with the tropho- 


' blast. Reports supporting this concept indicated that 


commercial preparations of HCG at concentrations of 
100 L.U. per milliliter and above exhibit a profound 
inhibitory effect on human lymphocyte response to 
PHA and in a mixed lymphocyte response to PHA and 
in a mixed lymphocyte culture.*? In vivo studies with 
crude HCG performed by Han? showed that delayed 
hypersensitivity skin test reactions were impaired when 
4,000 I.U. of HCG were administered to guinea pigs 
one to seven days prior to skin testing. In his study, 
Han confirms other reports* !! that cell viability, even 
at highest concentrations of HCG, is not diminished. 

Investigations challenging the suggested role of 
HCG in a maternal lymphocyte-suppressive mecha- 
nism were recently reported.!! ^? In those reports puri- 
fied HCG preparations were used in in vitro cultures 
of lymphocytes exposed to PHA," PWM, and con- 
cananavalin A.? Purified HCG at concentrations equal 
to those of crude hormone were unable to suppress 
lymphocyte stimulation by PHA, in contrast to the 
demonstrated effect for the crude material. 

According to one of these reports,? higher doses of 
purified HCG produced a slight inhibition of lympho- 
cyte response to PHA, PWM, and concanavalin A. 

In view of this inability of purihed HCG to suppress 
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lymphocyte stimulation, it was suggested that in crude 


td 


kaas 


preparations the suppressive effect may be attributed “~~? 


to contaminations. Phenol, known to be an additive in 
some commercial preparations, or human immuno- 
globulins, found in other preparations,'? '* may ac- 
count for the suggested contamination. 

The study reported here was performed with 
phenol-free and immunoglobulin-free HCG prepara- 
tion. Our results show that the lymphocyte response to 
mitogens is modulated by the hormone present in the, 
cultures. 

Enhancement of the human lymphocyte response to 
the three mitogens tested was demonstrated when 
doses of HCG increasing from 0 to 1,000 I.U. per mil- 
liliter of culture were used. However, at HCG concen- 
trations of 5,000 and 10,000 I.U. per milliliter, a sup- 
pressive effect on lymphocyte response to PWM and 
mycoplasma mitogen was demonstrated. (Fig. 1, Table 
I). Furthermore, human lymphocytes in cultures sup- 
plemented with HCG alone exhibited ?H-thymidine 
uptake higher than that of unsupplemented control 
cultures, with a parallel increase in viable cell concen- 
trations (Fig. 1, Table II). Studies with rat lymphocytes 
clearly show that at low HCG concentrations (that is, 0 
to 500 L.U. per milliliter) no inhibition of lymphocyte 
response to various mitogen occurs. 

In contrast, lymphocyte stimulation by mitogens is 
enhanced in cultures supplemented with the hormone 
as compared with unsupplemented cultures (Table 
III). Higher concentrations of the hormone exhibited a 
suppressive effect on lymphocyte blastogenesis. Upon 
re-examination of results reported by others,!' it was 
revealed that our data are in good agreement with 
those studies with the use of purihed HCG prep- 
arations. An interesting report’? showed recently that 
one crude preparation of HCG exhibited a stimulatory 
effect on lymphocytes cultured in vitro. This ac- 
cumulating information led us to suggest that HCG, 
when added at low doses, is by itself mitogenic to lym- 
phocyte cultures in vitro, whereas at higher doses this 
hormone exerts an inhibitory effect on lymphocyte 
stimulation with mitogens. This mode of action might 
be explained by changes in the intracellular levels of 
cyclic nucleotides exerted by the hormone on lymphoid 
cells. 'The studies on the cellular action of gonadotro- 
pins support this hypothesis, suggesting that the HCG 
effect on the perfused placenta and isolated corpora 
lutea is mediated by activation of adenyl cyclase to pro- 
duce intracellular cyclic adenosine monophosphate 
(A MP),?6 27 

In view of the demonstrated role of cyclic nu- 
cleotides in lymphocyte mitogenesis? and their 
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modulating influence on both cell proliferation and 
lymphocyte-mediated cytotoxicity,” *° a mechanism by 
which HCG might have an effect on intracellular levels 
of cyclic nucleotides in lymphoid cells must be consid- 


: ered. Thus, low doses of hormone may enhance cell 


proliferation by exerting influence on cyclic guanosine 
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monophosphate levels, whereas higher doses by induc- : 
ing high levels. of intracellular cyclic AMP suppress - 


lymphocyte blastogenesis. _ 
Studies to clarify this possible effect of HCG in lym- 
phocyte cell cultures are currently underway. 
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LLS.P.) are provided as diamond-shaped compressed tablets con- 
taining 100,000 units of nystatin dispersed in lactose with ethyl 
cellulose, stearic acid. and starch 
INDICATIONS: This product is indicated for 
vulvovaginal candidiasis 
CONTRAINDICATIONS: Contraindicated 

of hypersensitivity to any of its components. 
"ADVERSE REACTIONS: Nystatin is virtually nontoxic and nonsensi- 
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administration. If irritation on intravaginal use should occur. discon- 
tinue medication 
For full presc :ribing information, consult package inser. 
HOW SUPPLIED: Available in packages of 15 and 30 individually foi 
wrapped tablets with PAREM and i d unam cartons of 50 
single-dose packs per cartan—each hr Mk acted singie-c ne ane 
consists of one indivi dually foil wrapped tablet, one applcator. and 
one "Instructions - the Patient" leaflet. 
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PRACTICAL DETECTION 
FOR 


Many devices are practical for 
the detection of endometrial 
carcinoma in symptomatic 
patients. 





One device is practical for 
the detection of endometrial 
carcinoma in asymptomatic 
patients. 


SYMPTOMATIC 


Vacuum Currettes, Jet Washers, Biopsy Techniques 


à While these devices may be justified for use in detecting endo- 

metrial carcinoma insymptomatic patients, the additional cost 

and time required to obtain a sample, as well as the patient dis- 

comfort associated with each has discouraged their acceptance 

for use on a regular basis inasymptomatic patients. Due to the 

rising incidence and high mortality rates of endometrial carcinoma, 

enthusiasm has grown for the development of a practical technique 

capable of detecting endometrial carcinoma in its initial stages. Such 
a technique should be inexpensive, easy and quick to use and 

cause little or no patient discomfort. 


ASYMPTOMATIC 
The CURITY Isaacs Endometrial Cell Sampler 


Early, in-office screening for endometrial carcinoma may now- 
be done with the CURITY Isaacs Endometrial Cell Sampler. Easy 
to use, the CURITY Isaacs Endometrial Cell Sampler requires no 
special patient preparation, no dilation and no anesthesia. The 
simple procedure obtains excellent intra-uterine cell samples rapidly 
and eliminates the need for additional and complex apparatus 
associated with other in-office techniques. 

Patient acceptance for repeat testing is excellent since there is 
minimal patient discomfort associated with the CURITY Isaacs Endo- 
metrial Cell Sampler. A cytological sample is obtained through manual 
aspiration. There is no traumatic cutting or scraping of tissue. 


Quick, Well Tolerated, Inexpensive 


* Excellent patient acceptance for repeat testing — 
little or no associated patient discomfort 


* Quickly obtains excellent intra-uterine cell 
samples — no special patient preparations, 
anesthesia or dilation required 


* Low unit cost — inexpensive laboratory 
processing 


Small diameter cannula 
for atraumatic insertion 
(Actual Size) 


Multiple sampling ports 
assure adequate samples 
from all areas of the 
endometrium 


Malleable stainless steel 
cannula can be adjusted 
for any uterine entry 
angle 





URITY 
- Isaacs Endometrial 
Cell Sampler 


A Practical Technique For In-Office 
Screening Of Asymptomatic Patients 


Plastic sheath prevents S8: ila aridus without 


contamination from 
cervical cells 


Cervical stop shield seals 
the cervical os during 
sampling 





CYTOLOGY 


Intact endometrial cell samples obtained using 
the CURITY Isaacs Endometrial cell sampler can 
indicate all significant endometrial neoplasms. 
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HYPERPLASIA 
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PICAL BENIGN 








INVASIVE 
ENDOMETRIAL 
CARCINOMA 


The samples are stained and fixed using the 
standard Papanicolaou method. No complex ap- 
paratus, centrifuging or cell blocks are required. 


PRECAUTIONS: 

l. If patient has severe discomfort or if entry cannot be accom- 
plished, sound uterus and adjust the malleable cannula 
accordingly. A tenaculum may be required in cases of severe 
uterine angulation. 

2. Sampling may not be possible in some patients due to 
vaginal or cervical stenosis. 

CONTRAINDICATIONS: 

l. If pregnancy is suspected. 

2. Knownclotting deficiences. 

3. Acute pelvic inflammatory disease. 

CAUTION: Federal (U.S.A.) law restricts this device to sale 

by oron the order of a physician. 

CODE NUMBERS 

#4860 — Cannula with syringe, ten trays per case 

#4865 — Cannula without syringe, thirty trays per case 

U.S. Patent No. 3,777,743 


Please send me more information on the use of the 
CURITY Isaacs Endometrial Cell Sampler. 

Send to: 

The Kendall Company, c/o Hospital Products Division 
One Federal Street, Boston, MA 02101 


Name 








Hospital 
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City State Zip 








Telephone Ext. 
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Fetal exsanguination and other vascular injuries from 


midtrimester genetic amniocentesis 


PHILIP E. YOUNG, M.D. 
MELINDA R. MATSON, R.N., B.S. 
OLIVER W. JONES, M.D. 

San Diego, California 


A case of fetal exsanguination after midtrimester genetic amniocentesis is raported. 
Examination of the ratio of fetal-to-maternal red cells in the amniotic fluid obtained by 
amniocentesis for genetic study from 242 consecutive patients, including the reported case, 
suggests that fetal hemorrhage is relatively common and difficult to avoid during this 
procedure. It also appears that hemorrhage occurs significantly more often when the 
placenta is located anteriorly. Reasons as to why the accident is rarely fatal are considered, 
and some recommendations for patient counselling and management are discussed. 


(AM. J.. OBSTET. GYNECOL. 129: 21, 1977.) - 


MIDTRIMESTER GENETIC amniocentesis has been as- 
sumed to be safe for both fetus and mother,!~® as 
opposed to the known risks of the procedure when 
performed at term. These latter risks include 
pneumothorax,” * pneumopericardium,? splenic rup- 
ture," eye trauma,"! and exsanguination.'? Several re- 


studies have failed to show any of the mentioned com- 
plications, and these studies have also reported posttap 
rates of fetal loss comparable to those expected for the 
general population.” 1? A recently completed prospect- 


ive study by the National Institute of Child Health and : 


Human Development of 1,040 women having mid- 
trimester amniocentesis and 992 matched control sub- 
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' ported series of midtrimester amniocentesis for genetic 
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jects not participating in the study showed no 
significant ditferences in maternal morbidity, fetal 
death, abortion, prematurity, neonatal complications, 
or congenital defects in the infant.’ 

Nevertheless, the procedure does carry inherent 
fetal risk, even though that risk is so small as to be 
invisible in statistical surveys. Three previous reports 


have raised the possibility of fetal needle puncture 


marks being seen on nine of 214 children studied after 
birth. whose. mothers had undergone genetic am- 
niocentesis.'* ® 4 Posttap amnionitis with resulting fetal ` 
loss, although extremely rare, does occur.” This report 
adds to the list of known complications of midtrimester 
genetic amniocentesis that of immediate fetal exsangui-: 
nation and ‘considers the probability of unrecognized 
vascular damage occurring in a significant number of 
cases. 


Case report 
I. G., a 41-year-old woman, gravida 7, para 4, spon- - 
taneous abortions 2, requested amniocentesis to rule 
out chromosomal abnormality of the fetus AS ma- 
ternal age. She was 22.5 weeks from the is menstrual X 
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No: of patients ' 151 

No. of nonelective 3t * «0 P 
fetal deaths 

No. of elective - 2 2 0 
abortions$ 


"LE 
September 1, 1977 
; l Am. J. Obstet. Gynecol. 





Total 
samples 


242 
0 p 0 3 6 
0 0 0 2 4 





*RBC = Red blood cells. 


t Spontaneous labor six weeks after amniocentesis produced live baby which died of hyaline membrane disease and early labor 
said by private physician to be due to "kidney infection" in mother; death near term, etiology unknown, cord appen twice 
aroand neck at hysterotomy; spontaneous abortion eight weeks after amniocentesis. 

i Probable exsanguination at time of amniocentesis (reported case); death near term, phenotypically deformed fetus, normal 
karyotype on fluid, no karyotype’ on abortus; loss said by private physician, to be “due to rupture of large fibroid tumor.” 


$ Three for chromosomal defects discovered at amniocentesis; one for personal reasons. . - 


period at the time of the request on July 6, 1976. The 
patient was extensively counselled regarding the 
possibility that, because of the relatively advanced ges- 
tational age, karyotyping might not be completed in 
time to permit legal interruption of the pregnancy in 


the event of an abnormality. She also received the cus- ` 


tomary genetic counselling as to benefits versus risk in 
her specific case. The patient firmly insisted on having 
the procedure and it was performed on July 8, 1976. 


: Preliminary real-time and B-scan placental localization 


in the presence of the obstetrician demonstrated a 
placenta located anteriorly and to the right and an ac- 
tive fétus with a fetal heart rate (FHR) of about 140 
beats per minute. An appropriate site for amniocen- 
tesis. was selected by the sonograplier and obstetrician, 
both of whom were very experienced with the proce- 
dure. Three taps were performed at the same site: The 
first two were nonproductive, and the third produced 
very bloody amniotic fluid that did not clear. For study 
30 c.c. of fluid was removed. Immediately afterward 
the FHR was rechecked by real-time ultrasonography 
(a routine procedure at our center) and was found ‘to 
be 70 beats per minute. The fetus was very active and 
the bradycardia persisted ovér an observatión period 
of approximately 90 seconds. The possibility of 
significant fetal vascular injury was considered, but, as 
nó therapy was conceivable, the patient was simply in- 
structéd to report the following day for repeat real- 
time study of the FHR. A few hours after leaving the 
center, however, the patient contacted her private phy- 
sician and reported loss of fetal movement. Her physi- 
cian then examined her with the office Doppler device 
and could detect no FHR. Fetal activity was never again 
felt and the FHR was never again detected, although 
the patient consulted several physicians in the ensuing 
days. Fetal death was ultimately confirmed on July 16, 


1976, by the absence of fetal motion and cardiac activ- 
ity on real-time sonography. Delivery of the fetus even- 
tually occurred at another institution, and reports of 
the examination of the fetus were not available. 
Kleihauer study of the red cells in the amniotic fluid 
sample obtained: showed more than 99 per cent of the 


red cells to be of fetal origin. 


.Methods 


Because of the apparent clear-cut relationship be-_ 
tween the amniocentesis and fetal death due to exsan- 
guination in the reported case, 242 consecutive mid- 
trimester taps were examined to determine the 


-significance of bloody fluid. 


Approximately half of the fluid samples received by 
this laboratory are received from facilities outside of | 
the Center. From whichever source it is received, each 
specimen is noted by the cytogenetics technicians as to 
whether or not itis evidently bloody (so-called "grossly 


bloody"). Each specimen is then centrifuged prior to 


karyotyping, and the cell “pellet” obtained is analyzed . 


for the presence or absence of red cells; the red cells 


are then examined by the Kleihauer-Betke technique 
to determine the percentage of-wbhich are fetal red 
cells. The records of all 242 consecutive fluids pro- 


-cessed by the University of California San Diego Genet- 


ics Center for karyotyping between September 1, 1975, 


and September 1, 1976, were reviewed for this study. 


Results 


Tables I and II indicate that 88 per cent of amniotic 


fluid samples received by this Center for genetic study 


contain microscopically detectable red blood cells and, 


that in approximately one third of those specimens the 


presence of red blood cells is detectable on inspection 
before centrifugation (14 per cent of all taps). This is 


` 
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Table II. Incidence of fetal and/or maternal blood in centrifuged ' 'pellets" in 34 amniotic fluid specimens 


identifiable by inspection as bloody 


RBC,” no 
Kleihauer done 


0-25 per cent 
fetal RBC 


26-74 per cent 





No. of patients 8 

No. of nonelective 0. 0 
fetal deaths 

No. of elective 0 0 
abortions ' i 


>75 per cent 
fetal RBC fetal RBC 
4 20 341 
0 . 2i 2 
0 0 0 





*RBC = Red blood cells. 
114 per cent of total series. 


iOne is the reported case; in the other, death near term of a phenotypically deformed fetus, pond karyotype on fluid, no far- 


yotype on abortus. 


Table III. Effect of location of placenta on the incidence of bloody taps 





No. of patients 75 
Grossly bloody specimens 7 


Grossly or microscopically 9 (1995) 
bloody and >75 per cent 


fetal red blood cells 


41 . B86 ^ 70 
1 18 8 
9 - 19 (2295 15 





* Placental localization is frequently not performed when specimens are obtainec in private physician offices. 
t Difference between these is statistically significant: 0.02 « p « 0.05. 


consistent with many other reports in the literature? !9 


1T- Of those taps which are detectably bloody on inspec- 
tion, 57 per cent of the samples contain more than 75 
per cent fetal red cells and, in fact, the majority of 
those 57 per cent contain 90 per cent or more fetal red 
blood cells. However, with the exception of the re- 
ported case, bloody fluid does not seem to be associated 
with an unfavorable fetal outcome. 

Table III indicates that the occurrence of either 
grossly or microscopically bloody samples is statistically 


more common if the placenta is anteriorly located’ 


rather than posteriorly located. 


Comment 


With the assumption that the volume of amniotic 
fluid is 100 c.c. or more at 16 weeks’ gestational age,'? 
when most genetic amniocenteses are done, it seems 
obvious that to obtain grossly bloody fluid in the few 


seconds after insertion of the needle there must be a: 


major disruption of a blood supply: from a placenta] 
pool of maternal blood opened on the fetal side, froma 
fetal vessel on the surface of the placenta, or from the 
umbilical cord. In the first case. where a maternal- 
placental sinus is opened on the amniotic fluid side, 
one would expect the blood in the specimen to be ma- 
ternal. However, 75 per cent of grossly bloody samples 


4 


in this series, where the presence or absence of fetal 
cells was known, contained 26 per cent or more fetal 
cells; therefore, a direct fetal vascular injury would ap- 
pear to be the most common etiology. 

Although pretap ultrasonic placental localization has 
been increasingly advocated for these studies, there has 
not been consistent documentation that it reduces the 
incidence of bloody taps. Vascular injury of the type 
described abcve, therefore, seems to be an inevitable 
risk of the procedure. Personal experience with the 
fetoscope has demonstrated a remarkable tendency of 
fetal vessels on the placental surface at this gestational 
age to retract and bleed very little even when severed 
with a biopsy zorceps. This fact, plus the low fetal blood 
pressure, mav explain why there have evidently been 
no fetal exsznguinations at this gestational age re- 
ported prior to now, since the data in this report sug- 
gest that fetal vascular injury may be fairly common. 

As noted above, despite the fact that the statistical 
risks of genetic amniocentesis are so low as to be un- 
measurable, there is no question that real, procedure- 
related risks nevertheless exist, as this report illustrates. 
Each patient must, therefore, be thoroughly counselled 
as to the risk-versus-benefit ratio in her particular case. 
In our opinion, this is best done by the genetic/ 
obstetric team who will be performing the study since, 


à 
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in fact, at the present state of development of the 
technique, they are the ones most certain of the risk- 
to-benefit ratio in any given case. As part of the coun- 
selling, patients should be asked to read and sign a 
detailed: consent form which clearly spells out the 
known and theoretical risks. One such form in use at 
this institution has been previously published.” 

To assure the adequacv of counselling to remove 


from the obstetrician-patient relationship the unpleas-. 


e e 
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e * 
antness of any untoward event, to make available the 
on-site use of B-scan ultrasound; to assure the prompt 
and proper collectiorr and processing of the fluid, and 
because' we believe there is an experience factor that 
goes into reducing the incidence of dfy and/or bloody 
taps, it is also our opinion that genetic taps should be 
done by the referral center where the amniotic fluid 
study will be performed whenever feasible, rather than 


in the obstetrician's office. 
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Maternal intravenous ethanol in the prevention of 


respiratory distress syndrome 


M. ISMAIL BARRADA, M.D. 
NORMAN L. VIRNIG, M.D. 

LAURA E. EDWARDS, M.D. 

ERICK Y. HAKANSON, M.D. 
Si. Paul, Minnesota 


The occurrence of respiratory distress syndrome (RDS) was studied in 68 premature 
neonates whose mothers were treated with at least one six-hour course of intravenous 
ethyl alcohol within 48 hours before delivery. At the gestational interval of 28 to 32 weeks, 
significant differences were observed in the incidence of RDS (p = <0.05), in severe RDS 
(p = «0.005), and in the mortality rate from RDS (p=<0.05), when compared to premature 
neonates not treated with alcohol and delivered during the same time interval. Several 
high-risk factors were found unevenly distributed between treated and control groups of 
patients, and their relevance to RDS was discussed. Premature rupture of membranes of 
more than 24 hours did not protect infants from RDS in the patients studiec. Explanations 
for possible mechanisms of action are discussed. (Am. J. OBSTET. GYNECOL. 129: 25, 1977.) 


EVIDENCE HAS BEEN ACCUMULATING from both 
animal experimentation and human studies to suggest 
that the biochemical process of fetal pulmonary mat- 
uration can be accelerated by pharmacologic means. 
Injection of thyroxine! and heroin? directly into fetal 
rabbits resulted in an increase in pulmonary surfactant 
activity. Bromhexametabolite VIII administered intra- 
_ venously to pregnant women at 29 to 32 weeks’ gesta- 
tion was attended by a significant increase in the total 
phospholipid and lecithin concentration as well as the 
lecithin/sphingomyelin (L/S) ratio in amniotic fluid? 
Isoxsuprine, in. the course of its use in preventing 
premature labor, has been observed to reduce the inci- 
dence of respiratory distress syndrome (RDS) in pre- 
mature neonates.* 
The relation between glucocorticoids and fetal pul- 
monary development has been the subject of extensive 
investigation. A variety of pulmonary functions have 
been shown to be accelerated by the injection of 
glucocorticoids directly into the fetuses of experimen- 
tal animals.” ° As a result of these observations, Liggins 
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and Howie,’ in a controlled study, have shown a 
significant reduction in the incidence of RDS in prema- 
ture neonates whose mothers were treated with be- 
tamethasone prior to delivery. 

The present study is an attempt to define the effects 
of the short-term administration of ethyl alcohol 


(hereafter referred to as alcohol) on the.development 


of the RDS in premature neonates. 


Material and methods 


During the interval between July, 1971, and July, 
1975, 278 live-born premature infants of gestational 
ages between 28 and 37 weeks were delivered in this 
institution. Eighty-nine infants whose mothers had re- 
ceived alcohol in the antenatal period constituted the 
study group. and the remaining 189 infants whose 
mothers were not treated with alcohol served as the 
control group. Infants with severe congenital malfor- 
mations were excluded from the study. 

The concentration and method of administration of 


alcohol was that recommended by Fuchs and co- 


workers? for the arrest of premature labor. A total of 
six hours was considered a complete course, i.e.; load- 
ing dose of two hours followed by a maintenance dose 
of four hours. Efforts were made, whenever possible, 
to complete the six-hour infusion. During the early 
part of this study, it. became increasingly evident that 
infants who were delivered while the maternal infusion 
of alcohol wes in progress or shortly after its termina- 
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| , tion were. more apt to show symptoms and signs of ' 
MEI ' . neonatal depression. Every effort was made, therefore, 


' been infused. 


ARMES nae nous alcohol for the arrest of premature labor and who 


EE tempts: Group 2 consisted of 38 infants whose mothers 
wt. ' were treated with one six-hour course’ of intravenous 
e alcohol přior to.a planned delivery. All of these: pà- 


ea membranes (ROM) of any duration and demonstrated 
. no associated complications that would necessitate an 
appropriate wait of at least six hours from the termina- 


rud immature L/S ratio. One patient with . severe. pre- 


497 9 x ery without complicatioris; the: second patient, whose 


pre pregnancy was complicated, by diabetes mellitus, and: 


'an alcohol infusion begun but, because of rapidly de- 


tinued in two hours -and delivery was achieved: by 
‘cesarean section four hours after termination of. the 


infant developed severe hyaline membrane disease 
(HMD). The control group consisted of all infants born 


ut 3 mothers, were ‘not treated with alcohol... 


| tlie menstrual history and by the clinical and neuro- 
pe * logical examination.of the infant within: a few hours of 


weeks between these two estimates, reliance was ded 
oi the gestational age, a examination of the neonate." 


tt dinical 


o; 


to avoid delivery within six hours from the termination, 
of infusion, even though. à SE course had not. 


pu. : Patients treated with alcohol were ‘classified into 
ete | three: groups:. Group 1 consisted of 54.infants whose" : 


mothers had received one of more courses of intrave--.' 


ue, d ‘ultimately were delivered prematurely despite these at- ` 


expeditious, delivery. A complete course of alcohol was t 
5.. . administered; and delivery.was planned following an 


eq. tion of the alcohol infusion. Group 3 consisted of. two. x 
patients of whom. delivery was: ‘planned: despite - an 


Sige ' eclampsia received a ‘complete course, of alcohol fol- . 
ra lowed by oxytocin induction of labor and vaginal deliv- `- 


veloping severe pre-eclampsia, the infusion | was.discon- -` 
~ infusion. The gestational age was 32 weeks, and. the 


Soa prematurely during. the same time interval whose. ` 


The gestational: age of an infant was détermined: by. 
Er oe - birth? If there was a discrepancy of more than three. 
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s. The diagnosis of RDS. (HMD) was made by accepted 
and ma nanement followed con- 


criteria, 
-veritional recommendations.” 

Only infants showing the characteristic radiologic 
' ‘manifestations attributable to HMD, namély, air bron- 
chograms and/or reticulogranular infiltrates, were 


oxygen requirements and ventilatory assistance (Table 
., J). Inspired oxygen was administered in order to main- 


ee, tain an arterial Po; between 40 and 70 mm. Hg. In 


most instances there was little difficulty in assigning 

infants to their: respective groups, but, if difficulty did 

arise, reliance was placed onthe rapidity of onset of 

` symptoms, the time from birth when respiratory assis- 

' tance was instituted, the occurrence of an arterial Pos 

of less than 40 mm. Hg, and the degree ane rapidity of 
gee _Fesolution of radiologic findings. 
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w 
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; Results. a "m 
— Table II shows the’ distribution of the three groups 
of infants treated with alcohol, divided into iwo inter- 


. ' vals of gestation, and displays the number of infants 


aA AEDEM E ced: ieu: l 


f classified as having RDS. Furthermore, RDS was cate- , 
| ` gorized into.mild, moderate, and severe according to ; 


x 


.. . developing .RDS in each’ category. Infants who, were . 


QU treated with alcohol. for the arrest of prematüre labor . 
tients were admitted with spontaneous rupture-of thè.. 


were further subdividedi into two groups: Group la con- 


~ 


sisted of nine infants whose mothers were initiated on | 


the first course of alcohol but in whom the infusion was 


“discontinued prior to its completion because. delivery 


r a either had: occurred or was felt to be imminent; ‘Group 
“Ib consisted a all infants receiving one or more com- 


in 34 infants, between. two and seven days in eight in- 


~ The occurrehce of RDS was compared between in- 
p receiving at least one complete course of alcohol 
within 48 hours of delivery and control infants whose 
mothers had not been treated with alcohol (Table III). 
At the gestational interval of 28 to 32 weeks, both the 


total incidence óf RDS and the incidence of severe RDS 


- 


were significantly less in the alcohol-treated: group. 
“Moreover, the one infant with severe RDS .in the 
alcohol-treated group died of the disease (4.5 per cent) 


as compared to six infants in'the control group (40.0. 


per cent); this difference was significant (p <0.05). At 


ples courses of alcohol for premature labor, the most . 
recent course terminating within 48 hours before birth . 


`. fants, and.after more than seven days in three infants. , 


the gestational interval of 33 to 57 weeks, however, no ` 


served between the aIConOn cate? and control groups 
of infants. , 
. Premature rupture of the. menibranes (PROM) of 


.” significant differences in the incidence óf RDS was ob- 


. more.than 24 hours was found to be more frequent i in: 


the alcohol- treated pancit (29/68 Or a "Gs per cent) + 
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Table II. Occurrence of RDS related to the dose and timing of alcohol infusion at two intervals of gestation 


. 28-32 weeks -33-37 weeks’ — Total 


Group 1: Patents treated with alcohol for premature labor 
a. Single incomplete course | 
b. One or more complete courses, time before delivery 
48 hours 
2-7 days 
>7 days 


Group 2: One complete course «48 hours before planned 
delivery with PROM 

Group 3: Immature L/S ratio before planned. delivery 
Complete course 
Incomplete course 


Total 


B 
4 4 E 9 5 
5 -© 19 0 34 5 
0 E, 0 8 0 
1 9 1 3 9 
l 27 0 33 l 

= 1 0 1 “p 
1 = — l ] 

12 60 2 89 14 





Table III. Incidence and severity of RDS at different intervals of gestation in patients treated with a 
complete course of alcohol within 48 hours of birth and in a control group of patients 


28-32 weeks’ gestation ` 


Alcohol group Control group 
(Total No. = 21) (Total No. = 15) 


4.5 


Severe l 8 53.3 
Moderate ] 4.5 0 0.0 
Mild 204 ' 18.2 2 13.3 

Total 6 28.5 10 66.7 





33-37 weeks’ gestation 


Alcohol group Control group 
(Tatal No. = 47) (Total No, = 174) 


T 0.0 6 - 34 N.S. 
ü 0.0 4 2.3 N.S. 
1 2.] 8 46 NS. 
<0.05 l 2.] 18 10.3 N.S. 


* In this and subsequent analyses, the chi square test was used to compare the incidence of the different degrees of severity of 
RDS. To compare the cumulative incidence of RDS at both gestational intervals, the Mann-Whitney test was uulized since the diag 
noses within each interval exhibited a natural ranking (i.e., severe > moderate > mild >. none). 


T N.S. = Not significant in this and subsequent analyses. 
than in the control patients (18/189 or 9.5 per cent), 
and this difference was significant (p «0.005). Table 
IV shows the incidence of RDS as this disorder relates 
to PROM of more than 24 hours; no differences were 
observed in the alcohol group, the control group, or 
the total population of patients. l 

The distribution of a number of maternal and 
neonatal high-risk factors were compared in the 
alcohol-treated and control groups of patients (Table 
V). Clinically evident chorioamnionitis, cesarean sec- 
tions, infants considered to have possible sepsis, and 
neonatal pneumonia were found to be unevenly dis- 
tributed between the two groups. 


At the gestational interval of 28 to 32 weeks, the 


mean birth weights and Apgar scores were found to be 
comparable in the alcohol-treated and control groups 
of infants (Table VI). 

Finally, in order to evaluate the effects of alcohol on 
neonatal conditions, Apgar scores and the occurrence 
of RDS were compared among patients in whom the 


alcohol infusion was terminated within six hours be- . 


^ 


Table IV. Influence of PROM of more than 
24 hours on the incidence of RDS 







PROM > 24 hr. | PROM < 24 hr. 
69 39 4 


Alcohol-treated 29 2 






P 


"10.2 NS. 
Control ` 18 3 167 171 25 15.1 NS. 
Total © 47 5 106 210 29 138 NS. 


fore birth and patients in whom the infusion was ter- 
minated within 6 to 48 hours before birth. The results 
are shown in Table VII. 


Comment 


The results of this study have shown that alcohol in 
the dosage employed for the arrest of premature labor 
exerts a protective effect on the development of RDS in 
premature neonates. These salutary effects are ob- 
served witain 48 hours from the termination of the 
infusion and are best realized when a full six-hour 


"28. Barrada et al. 
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Table V. Distribution of various maternal and neonatal high-risk factors among One treated and control 


groups of patients 






High-risk factor 


, . Maternal 
Multiple pregnancy TS 4 
Pre-eclampsia ` 3 
Hypertension . 0 
Diabetes mellitus 0 
Gestational diabetes 0 
Chorioamnionitis 9 

e Cesarean section 
Without labor D 2 
With labor oos 0 

Total cesarean section 2 

Neonatal 

Intrauterine growth retardation Í 
Sepsis 

Suspected - 4 

Proved - l 4 

Pneumonia 4. 

4 

2 


Lond 


Wet lung 
Neonatal deaths 


course of alcohol is completed. At the gestational inter- 
val of 28 to 32 weeks, alcohol-treated infants showed a 
significantly lower incidence of RDS and a striking re- 
duction in the incidence of the severe form of this 
disorder; furthermore, deaths from RDS were less 
frequent in the treatment group. Beyond 32 weeks ges- 
tation, however, a beneficial treatment effect was not 
obsérved. 

The study and control groups of patients were com- 
pared in several respects. At 28 to 32 weeks' gestation, 
the birth weights and Apgar scores were comparable in 


the two groups. However, when a number of high-risk. 


factors were studied in the total population of patients, 
a few were found to be unevenly distributed between 
the two groups and those particular factors have been 
suggested to play a role in the development of RDS. In 


the present study, clinically evident chorioamnionitis, 


possible neonatal sepsis, and neonatal pneumonia oc- 
curred with more frequency in the treatment group. 
Kotas! has shown that intrauterine infections in the 
fetus accelerate the production of pulmonary surfac- 
tant, and Osburn and colleagues” have demonstrated 
that fetal lambs inoculated with virulent organisms re- 
sponded with precocious adrenocortical activity. Dirh- 
mick and colleagues,!? however, observed that neither 
placental infection nor neonatal sepsis in human sub- 


jects was associated with a decreased incidence of 


HMD. | 
Cesarean sections in the present study were under- 






Alcohol group 
(Number = 68) 






Control group : 
- (Number = 189) 


5.9 12 6.8 
44 - 94 12.7. 
0.0 5 2.6 
0.0 10 5.8 
0.0 4 & 5g 

13.9. 6 3.1 «0.01 
2.9 26 13.7 «0.05 
00 1 5.8 «0.05 
2.9 37 19.5 «0.005 
1.5 12 6.3 

20.6 12 6.3 <0.005 
5.9 2 1.1 
5.9 1 0.5 
5.9 18 - 9.5 
2.9 12 6.3 


taken with niore frequency in the control group of pa- 


tients. Although Usher and co-workers have sug- 


gested that infants born by cesarean section are more 
prone to develop HMD than infants delivered vaginal- 
ly, Gabert and associates have shown that in a high- 
risk population of patients it is the stage of pulmonary 
development as evaluated by the L/S ratio, rather than 
the method of delivery, that determines whether in- 
fants will develop RDS. 

The association of PROM with deciessed RDS has 
also been the subject of controversy. Bauer and co- 
workers, in a prospective study, have shown that 
there is a lower incidence of RDS in infants born more 
than 16 hours after ROM. Jones and co-workers," 


‘however, in a large retrospective study, failed to sup- 


port the lower incidence of RDS in infants born after 
PROM of more than 24 hours. In the present study, 
even though PROM of more than 24 hours was preserit 
with considerably more frequency in the alcohol- 
treated patients, this did not seem to protect infants 
from developing RDS in the alcchol group, control 
group, or the total population of infants. It is unlikely, 
therefore, that this factor played a significant role in 
the ultimate outcome. l 
The adverse effects of alcohol on the fetus have been 
studied by Mann and his assoctates,'* !? who have 
shown significant metabolic acidosis and profound cen- 
tral nervous system depression. These experiments 
were concluded at 150 minutes, and the alcohol con- 
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Table VI. Birth weight and Apgar scores at 

28 to 32 weeks' gestation in patients receiving a 
complete course of alcohol within 48 hours 
before birth 









Alcohol group 
(No. — 21) 


Control group 


Parameter (No. — 15) 





Birth weight (Gm.) 1,448 + 348 


1,452 + 388 N.S. 


Apgar score l 
One-minute 4.8 2 2.2 4.7 — 2.1 N.S. 
O32 L9 N.S. 


. Five-miriute 6.9+ 2.1 


Values are means + standard deviations. 


centration and rate of infusion were comparable to 
those of the lodding dose employed in the arrest of 
premature labor. It appears, however, that.these ef- 
fects gradually resolve at a ráte parallel to the elimina- 
tion of alcohol. In the present study infants born 
within six hours after termination of the alcohol infu- 
sion showed a trend in Apgar scores which was gen- 
erally lower than that in infants born between six and 
48 hours from termination of the infusion. However, 
this did not seem to predispose these infants to the 
development of RDS. 

Explanations for the possible mechanisms of action 
are entirely conjectural. Because of its small molecular 
size, its free miscibility with water, and its solubility in 
lipid solvents, alcohol tends to diffuse across cellular 
membranes with relative ease, exerting a widespread 
effect on practically all tissues and organs.?! The short- 
term ingestion of alcohol has been shown to exert a 
pronounced acceleration of the biosynthetic pathways 
of lipid synthesis. ?? This reaction is mediated by and 
dependent upor the initial oxidation of alcohol by its 
enzyme, alcohol dehydrogenase (ADH). The bulk of 
the body's ADH is contained in the liver, and, even 
though its activity has been described in other tissues, 
its content in pulmonary tissue remains to be deter- 
mined. Another possible explanation may be related to 
the observation that the short-term administration of 
alcohol results in a quantitative increase in the secre- 
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Table VII. Apgar scores and RDS in relation to 
the interval from termiriation of alcohol infusion 
to delivery | f 





Interval after termination 
of alcohol to delivery 


6 hours or less; 6- 
(No. = 23) | (No. = 56) 


Apgar score (mean and S. D .) 









Parameter 


One-minute 5.5 + 2.2 6.3 +24 N.S. 

Five-minute 6.9 + 2.1] 81+1.8 «0.01 
Apgar score (No./%) 

One-minute < 4 7/30.4 7/12.5 | *N.S. 

Five-minute < 4 2/8.7 1/1.8 N.S. 
RDS (No./96) 5/21.7 7112.5 N.S. 


tion of adrenocortical hormones,” which in turn may 
accelerate fetal pulmonary surfactant synthesis. 

Since the protective effects of alcohol in the present 
study were apparent within 48 hours after termination 
of the infusion, the proposed explanations would be in 
disagreement with Liggins? observation that a time 
interval of more than 48 hours is required for the pro- 
tective effects of betamethasone to become manifest. It 
is presumed that this much time is needed in order that 
the production of phospholipids may occur at a 


. sufficient rate to support the respiratory function of 


premature neonates. Other explanations for the 
mechanism of action of alcohol are presently being in- 
vestigated. | 

Inasmuch as alcohol has been recommended as an 
agent for the arrest of premature labor, its clinical use 
in these instances would provide the additional 
therapeutic value of protecting infants from develop- 
ing RDS if the attempts at inhibiting labor were unsuc- 
cessful. Caution in this regard should be exercised to 
avoid the likelihood of delivery occurring close to the 
termination of the alcohol infusion. In institutions, 
where betamethasone is used for RDS protection, al- 
cohol may serve as an adjunct or therdpeutic alterna- 
tive, particularly in instances where the delay of birth 
for 48 hours may be clinically undesirable. 


r 
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Use of a 85-sympathomimetic drug as a temporizing 


measure in the treatment of acute fetal distress 


JEFFREY LIPSHITZ, M.B., CuH.B., M.R.C.O.G. 


Cape Town, South Africa 


Severe fetal distress in labor is an obstetric emergency which may result in the delivery of 
a severely asphyxiated baby or even death of the fetus. This problem may be compounded 


by a hurried mechanical vaginal delivery or by delay before a cesarean section can be 


performed. The rationale for using a beta sympathomimetic drug as a temporizing measure 
in the treatment of fetal distress to prevent deterioration in and even to improve the 
condition of the fetus befcre delivery is discussed. Six cases are described in which 
hexoprenaline (Ipradol), a B2-selective sympathomimetic drug, has been administered as a 
10 ug intravenous bolus in the treatment of acute fetal distress in labor. (AM. J. OBSTET. 


GYNECOL. 129: 31, 1977.) 


SEVERE FETAL DISTRESS 1n labor is an obstetric 
emergency which requires prompt delivery of the 
fetus—either vaginally or by cesarean section. À vagi- 
nal delivery is usually achieved by a hurried mechanical 
procedure, which is sometimes traumatic to both 
mother and baby. In cases in which a cesarean section 
is necessary, there is often an unavoidable delay, espe- 
cially when the patient has to be transported to hospi- 
tal. The effects of mechanical delivery and delay on an 
already decompensated baby can result in the delivery 
of a severely asphyxiated baby who requires expert and 
intensive pediatric resuscitation. Therefore, we require 
a drug which will prevent further deterioration in the 
. condition of the fetus until delivery is achieved and 
which will also improve its condition so that a "good 
quality" baby is delivered—not a severely asphyxiated 
one. | 

The rationale for using the beta sympathomimetic 
drugs as temporizing measures in the treatment of 
fetal distress is as follows: (1) The uterine contractions 
will be diminished or stopped, thus reversing the factor 
which can often be the aggravating cause of the im- 
paired blood flow to the fetus. (2) Vasodilatation de- 
creases peripheral resistance which facilitates venous 
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return and results in an increased stroke volume of the 
heart and a widened pulse pressure. Tachycardia oc- 
curs and the cardiac output is increased." * (3) The 
uteroplacental blood flow is increased? ? in human be- 
ings. (4) A low fetal pH will often be improved’ and the 
progressive fetal respiratory acidosis which normally 
occurs in.the second stage of labor will be abolished.? 
(5) The maternal blood glucose and insulin levels will 
be raised, facilitaüng an increased transfer of glucose 
to the fetus." °? Glucose transfer may be oxygen depen- 
dent and its utilization is pH dependent.'^ !! 

Hexoprenaline (Ipradol), a fs-selective sympatho- 
mimetic drug, produces significantly less maternal 
tachycardia than either fenoterol, ritodrine, or sal- 
butamol when these drugs are administered as an 
intravenous bolus.!? 

SiX cases are described in which hexoprenaline has 
been given as a 10 wg intravenous bolus in the treat- 
ment of acute fetal distress in labor. 


Case reports 


Case 1. Mrs. J. S., a 38-year-old primigravid patient, 
had become pregnant after seven years of primary in- 
fertility. She was known to have diabetes which was 
controlled by diet and oral antidiabetic agents. At 37 
weeks' gestation by dates, amniocentesis was per- 
formed, which confirmed that the baby had reached 
physiologic maturity. The cervix was 3 cm. dilated and 
fully effaced. Labor was induced two days later by ar- 
tifical rupture of the membranes and oral prostaglan- 
din E». Soon afterward, late decelerations of the fetal 
heart rate occurred. This deteriorated rapidly to severe 
bradycardia with a heart rate less than 80 beats per 
minute (Fig. 1). A 10 ug bolus of hexoprenaline was 
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Aamin, ‘ind ilie: fetal k rate hed io 


. was delivered with Apgar scores of :7/10 and. 8/10 


a! phjxiated. a 5 
Su Case 2. D: B., a 98-year-old primigravid patient,’ ‘was 


a threatened premanie labor. Labor. did not: ‘progress, « 


3: - .' normal On vaginal examination; only à rim, of cervix 


ie delivery was performed..A 2,550 gram’ female ‘infant 


Sc." admitted to the labor ward at 35 weeks’ gestation with : 


FETAL HEART 


T .. was ‘still present. The: patient. was placed in the 
cae lithotomy position, ‘and once the cervix was fully di- | 
E . lated.(15 minutes after the hexóprenaline) a Dt. 


E at one ånd fivé minutes, respectively. A fetal - pH of : 
7^. 77.08 confimed that. id baby ad Been severely as- 
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liours; she was readmitted in. "established labor. The 


.' cervix was 6 cm. dilated and the vertex was in the right 


| .occipitoposterior position. A. fetal scalp electrode was 
Noo: and a loss of beat-to-béat variation of the fetal 


héart, rate was, noted. At 1400 hours, deep and’ pro- 
~ Jonged late decelerations óf the fetal heart rate started l 


,to appear. The cérvical dilatation had not progressed 
~ beyond 6 cm. A fetal scalp blood sampling revealed a 


fetal, heart.’ After an intravenous bolus of hexopren- 


| E aline que: 2), thé fetal heart. rate returned’ to nor- ^ 


de 
2h 


and te was y decharged. Two edis later; 'at 1145 


pH of 7.15. The patient was placed on the leftside, and. 
: oxygen was administered with no improvement of the: 


~~ 


a 


C 


" beta sympathomimetic drüg. Six weeks later she was. ^ out 25 minutes later. A 3,080 gram male baby | was born xr 
admitted to the labor ward in. established labor. At0945- xwith Apgar: Scores of 9/ 10. and. 10/10 at.one and five , 


x 


we 


césarean section, at-1500 hours. It was noted that there. | | attached to the fetus. At 1145 hours; early decelera- NUT 
c» i, Was mo. fluid present but only. thick meconium. “The. =. “tions were ncted'ón the fetal heart tracing. The cervix zt 


‘ Apgar scores at one and five minutes were 8/10. and’ ` .was 7 cm. dilated, and a fetal scalp: sampling revealed a . B 
:9/ 10. The fetal. pH had improved to 7. 25 do ee < pH of. 7.27. At 1300 hours the fetal heart-rate was E 


-Case 


2; had no living children. Her. previous three pregnan- +: wasia thin rim ‘of cervix around the head which was in 
‘cies. had resultéd in‘a neonatal death after a ‘forceps v “ahe transverse position. When the fetal. heart’ rate had . -. 
Hebe: an.abortion, and a stillbirth after an antepar- ` A remained- below’100 beats per minute for over three 
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5 Fig. 5. Cardiotocograph of Case 5. 


Case 4. P. H., a 27-year-old primigravid patient, was 


admitted to the labor ward with a history of draining 
fluid for three days. She had had no antenatal care and 
was 34 weeks pregnant by dates. She was apyrexial and 
was in early labor. The cervix was closed and unef- 
faced. The head was not engzged. An oxytocin infu- 
sion was started. Four hours later, the temperature had 
risen to 38.2 degrees C. The cervix had become 
moderately effaced and admitted a fingertip. The fluid 
was offensive and puslike. On auscultation, the fetal 
heart rate was found to be irregular and a fetal scalp 
electrode was applied. The tracing (Fig. 4) revealed 
base-line tachycardia with late decelerations. The fetal 
heart rate decreased from an initial base line of 170 
beats per minute to less than 70 beats per minute. An 
intravenous bolus of hexoprenaline was administered, 
resulting in an immediate recovery of the fetal heart 
rate. At cesarean section an hour later, a small-for- 
gestational age, 1,510 gram male baby of 36 weeks' 
gestation was delivered. The Apgar scores at one and 
five minutes were 4/10 and 7/10. There was obvious 
intrauterine infection present. 

Case 5. Mrs. F. L, a 35-year-old patient, gravida 4, 
para 3, was admitted with a history of a small antepar- 
tum hemorrhage. She had no: experienced pain, and 
the presenting part was not engaged. An ultrasound 
examination was performed and revealed a fundal 
placenta and a term baby. The cervix was 3 cm. dilated, 
and labor was induced by artificial rupture of the 
membranes and intravenous oxytocin infusion. The 
fluid was blood stained. At 1400 hours, late decelera- 
tions of the.fetal heart rate were noted. The patient was 
turned onto the left side, and cxygen was administered 
with no improvement in the fetal heart rate. The fetal 
scalp blood pH was 7.20. 

At. 1450 hours, an intravenous bolus of hexopren- 


aline was given with immediate normalization of 
the fetal heart rate (Fig. 5). At 1535 hours, the cervix 


_ was fully dilated and a forceps delivery was performed. 


A. 3,700 gram male infant, with Apgar scores of 9/10 
and 10/10, was delivered. The pH had improved to 
7.25. The presence of a retroplacental clot confirmed 
the accidental hemorrhage. 

. Case 6. N. X., a 26-year-old primigravid patient, was 


_ admitted to the labor ward as an unbooked emergency. 


She was in early labor at term. At 1100 hours, the cer- 


vix was 2 cm. dilated and artificial rupture of the mem- 
branes revealed old meconium-stained fluid. At 1430 
hours, the cervix was 4 cm. dilated and a fetal scalp 
blood sampling revealed a pH of 7.29. Contractions 
were poor and an intravenous oxytocin infusion was 
begun. At 1845 hours, the fetal heart had become very 
irregular, with base-line bradycardia of less than 100 
beats per minute and variable decelerations to 70 beats 
per minute (Fig. 6). Repeat fetal pH, which had de- 
creased to 7.10, confirmed the presence of intrauterine | 


" asphyxia. The cervix was 7 cm. dilated. The patient was 
' placed in the left lateral position with no improvement 


in the fetal heart rate. An intravenous bolus of hexo- 
prenaline was:administered, resulting in a rapid im- 
provement in the fetal heart rate, which remained at. 
130 beats per minute with good beat-to-béat variation 
until the cesarean section one hour later. A 3,150 gram 
male infant, with Apgar scores of 7/10 and 10/ 10, was 
delivered. 


Comment 
Fetal distress in labor can usually be attributed to one 
or more of the following conditions: (1) cord complica- : 


tions; (2) intrauterine growth, retardation; (3) abnor- 
mal contractions (increased frequency, intensity, dura- 
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Fig. 6. Cardiotocograph of Case 6. 


tion, and base-line tonus); (4) maternal hypotension 
(regional anesthesia, supine hypotensive syndrome). 
Uterine contractions in these conditions interfere with 
the blood flow to the fetus and may cause irreversible 


damage and even death when the fetal reserves are: 


low. | 

Hypertonic uterine activity is often iatrogenic in na- 
ture due to an oxytocin infusion, which is especially 
deleterious to the already decompensated baby. This 
may have been a factor in some of the patients de- 


- scribed in this paper. 


There is a linear relationship between fetal heart rate 
and ventricular output, and vagal stimulation reduces 
fetal heart rate, with a consistent and linear fall in 
ventricular output.'? The drop in cardiac output with 


bradycardia is probably related to the limited ability of. 


the fetal heart to increase stroke volume.'* Therefore, 
by reversing the severe fetal bradycardia by means of 
beta mimetic drugs, the fetal cardiac output should 


improve in a linear fashion to the increase in the fetal . 


heart rate. 

. .The importance of fetal cardiac glycogen stores for 
the maintenance of life during anoxia was described by 
Dawes and associates.? They state that "the mainte- 
nance of the circulation is of primary importance in 
anoxia." 

- The administration of an intravenous bolus of hexo- 
prenaline resulted in a rapid improvement of the 
fetal heart rate in all the patients. This appears to be 
due to the effect of the drug on the uterine activity, the 
maternal cardiovascular changes, and the increased 
uteroplacental blood flow and reflects an improvement 
in the fetal condition due to the reversal of the ag- 


gravating factors causing the fetal distress. The rapid 
improvement in the fetal heart rate is probably not due 
to the drug immediately crossing the placenta to di- 
rectly stimulate the fetal heart rate, as suggested by the 
following observations. 

The administration of B-adrenergic drugs as an 
intravenous bolus’? and infusion! produced minimal 
changes in the normal fetal heart rate. Fetal tachycar- 
dia may respond to the administration of a beta mimet- 
ic drug by a decrease in rate." In sheep experiments, 
labeled ritodrine infused to the mother did not cross 
the placental barrier for 20 niinutes,!? whereas the ad- 
ministration of radioactive labeled fenoterol to preg- 
nant rats and rabbits produced no trace of the drug in 
the fetuses.” 

Due to the urgency of the situation in the six patients 
reported on in this paper, hexoprenaline was adminis- 
tered as an intravenous bolus. In cases in which there is 
a delay before cesarean section can be performed, this 
should be followed by the administration of an intra- 
venous infusion. A higher Apgar score may have been 
achieved in Case 4 had an infusion been administered 
until just before the cesarean section. Excessive bleed- 
ing due to these drugs has not been described, and 
their effects may be reversed by the administration of a 
beta blocker. l 

Good results with the use of beta sympathomimetic 
drugs in the treatment of fetal distress have been re- 
ported by several authors.?-? However, the use of 
these drugs should be regarded as a valuable temporiz- 
ing measure only and should not lead to complacency 
or the postponement of definite decisions about the 
management of the patient. | 
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Testosterone and dihydrotestosterone in maternal 


and cord blood and in amniotic fluid 


M. YUSOFF DAWOOD, M.D. 
BRIJ B. SAXENA, PH.D. 
New York, New York 


Maternal and umbilical arterial and venous plasma and amniotic fluid testosterone (T) and 


dihydrotestosterone (DHT) were measured by radioimmunoassay. Materna! plasma T was 
690 + 80 pg. per milliliter (mean +S.E.) in early pregnancy (<20 weeks) and increased 
significantly (p = 0.002) to 1,095 + 177 pg. per milliliter in late pregnancy (>20 weeks). 
DHT was 113.0 + 18.8 pg. per milliliter in early pregnancy and 179.8 + 30.5 pg. per 
milliliter in late pregnancy. Both umbilical arterial (UA) and umbilical venous (UV) plasma T 
were significantly higher in 11 male infants (UA T = 135.6 + 16.5 pg. per milliliter; UV 

T = 227.5 + 40.8 pg. per milliliter) than in 12 female infants (UA T = 92.1 + 9.7 pg. per 
milliliter; UV T = 89.6 + 12.6 pg. per milliliter) (p = «0.05 and «0.005, respectively). UV 
DHT and UA DHT showed no significant difference between male and female neonates. In 
midtrimester pregnancy, amniotic fluid T (AFT) was 165.2 + 15.4 pg. per milliliter in 
pregnancies with a male fetus and was significantly higher (p = «0.001) than in 
pregnancies with a female fetus (mean +S.E. = 27.6+ 2.6 pg. per milliliter). In late 
pregnancy, AFT levels were similar to those of early pregnancy, but a considerable overlap 


in AFT between fetuses of both sexes was observed. DHT was not detectable in amniotic 


fluid. The results suggest the potential value of AFT for determining fetal sex in 
midtrimester pregnancy and confirm that maternal T and DHT increase during pregnancy 
and that cord T levels reflect fetal gonadal androgen synthesis. (AM. J. OBSTET. GYNECOL. 


129: 37, 1977.) 


THE FETAL TESTIS is capable of synthesizing testos- 
terone (T) in utero as early in development as 7 to 9 
cm. crown-rump length.’ Since amniotic fluid is mainly 
of fetal origin, amniotic fluid T may accurately reflect 
fetal sex. Total 178-hydroxyandrogens, both conju- 
gated and unconjugated, in AF at term measured by 
radioimmunoassay were significantly higher in preg- 
nancies with a male fetus than in those with a female 
fetus, but the sex of the fetus could not be distin- 
guished with confidence in the majority of cases.’ 
However, recent reports on the amniotic fluid T con- 


From the Department of Obstetrics and Gynecology and 
the Department of Medicine, The New York 
Hospital-Cornell Medical Center. 


Supported by National Institutes of Health Grant No. 
04173-10 and Ford Foundation Grant No. 670-04554. 


Received for publication January 31, 1977. 
Revised March 14, 1977. 
Accepted April 8, 1977. 


Reprint requests: Dr. M. Yusoff Dawood, Department of 
Obstetrics and Gynecology, 1309 York Ave., New York, 
New York 10021. 


37 


centration in midtrimester pregnancies measured by 
radioimmunoassay indicated that fetal sex could be ac- 
curately predicted in the midtrimester with an overlap 
in the values of amniotic fluid T found between preg- 
nancies with male and female fetuses.* 4 

Umbilical arterial (UA) and umbilical vein (UV) an- 
drostenedione levels were higher in male neonates 
than in female infants but the cord T levels were simi- 
lar for both sexes? In contrast, Rivarola and associates 
found no correlation between the sex of the neonate 
and the concentration of T, androstenedione, and de- 
hydroepiandrosterone (DHEA) in the cord venous 
blood. Nevertheless, Reyes and associates’ reported 


higher T concentrations in cord blood from male 


fetuses of 7 to 15 cm. crown-rump length, thus suggest- 
ing that male fetuses produced more T than did female 
fetuses. Circulating maternal T levels during preg- 
nancy have been measured in only small numbers of 


?; 6, 8 and an increase in 


patients by some investigators, 
concentration from nonpregnancy levels was observed. 


It would be essential to establish the normal range of T 


‘during pregnancy in a sufficient number of normal 


* 
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Fig.. 1. Distribution of maternal plasma T and DHT E various ue of pregnancy. The 


stars represent twin pregnancy. 


pregnancies to enable proper evaluation of the T . 


levels found in pregnant hirsute patients. 

While it is well established that dihydrotestosterone 
(DHT) is the active form of androgen which mediates 
male differentiation of the urogenital sinus and uro- 
genital tubercle! and that a congenital failure of DHT 
formation leads to.the lack of development of normal 
male genitals in utero? ™™ there is no published infor- 
mation on DHT levels in either thé maternal or fetal 
circulation. Thus, a study was undertaken to determine 
T and DHT levels in the maternal blood during preg- 
nancy, in the amniotic fluid at different stages of preg- 
nancy, and in the UA and UV blood at delivery and to 
elucidate the relationship between the concentrations 
of T'and DHT in these biological fluids and fetal sex. 


Material and methods EE 
Blood was drawn into heparinized Vacutainer tubes 
from the antecubital vein of 73 pregnant subjects be- 
tween 7 and 42 weeks’ gestation and from the umbilical 
artery and umbilical vein separately in 23 patients who 


‘had spontaneous vaginal delivery. UA and UV blood 


were collected separately from the two vessels in 23 


patients after delivery and placed into heparinized 


Vacutainer tubes. All of the patients were certain of 
their last menstrual dates and had no discrepancy be- 


tween the duration of amenorrhea and uterine size. - 


- The plasma was separated and stored frozen at —20° C. 


until assayed. Amniotic fluid was collected by am- 
niocentesis from patients undergoing voluntary inter- 
ruption of midtriniester pregnancy for socioeconomic 
. reasons and from patients in the third trimester of 
pregnancy at the time of cesarean section or at am- 
niocentesis for determination of fetal lung maturity. 
The sex of the fetus was determined by pathologic ex- 
amination for patierits undergoing abortion while the 
sex of the babies delivered in late pregnancy was de- 
termined clinically. The duration of pregnancy in mid- 
trimester was further confirmed by the crown-rump 
length and weight of the fetus. A total of 144 samples 
of amniotic flüid were studied. d 

Plasma and amniotic fluid T and DHT were mea- 
sured by radioimmunoassay as previously described. 


- First, 2 ml. of amniotic fluid, 1 ml. of umbilical cord 
plasma, and 0.5 ml. of maternal plasma were extracted 


with ether. The antiserum used was raised against 
testosterone-178-hemisuccinate conjugated to bovine 
serum albumin. 1,2,6,7,H°(N)-T (specific activity 85 to 
105 Ci per millimole, New England Nuclear, Boston, 
Massachusetts) and 1,2,4,5,6,7-H?(N)-DHT (110 to 150 
Ci per millimole, New England Nuclear) were used as 


: thé radioactive ligands for the T' and DHT assays, re- 


spectively. The sensitivity of the assay for T was 4 pg. 
and for DHT was 3 pg. Procedural losses "were 
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Table I. Comparison of circulating T and DHT levels in nonpregnancy and in early and late pregnancy 


Pregnancy 
Early Late 
* . Nonpregnancy* (7-20 wk.) (21-40 wk.) 

Plasma T (pg./ml.) 

Range 110-637 110-3,020 360-3,420 

Mean + S.E. 250-3271 690 + 804 1095 + 177% 

Plasma DHT (pg./ml.) 

Range 11-246 40-260' 39-480 

Mean + S.E. 45-71t 113.0 + 19.9 179.8 + 30.5 
* Data were taken from Dawood and Saxena.” 
tRange of means during follicular and luteal phases of ovulatory cycle. s 


{Significant at p < 0.02. 


Table II. Range and mean + standard error of plasma T and DHT in cord blood and their 


relation to fetal sex 








Both Male Female — 
(No. = 23) (No. = 11) (No. — 12) 
p values 
UA B | 
T (pg./ml.) 112.9 + 10.2 37.6 — 207.9 185.5 X 165 56.1— 207.4 92.1+ 0.7 37.6—141.7 Significant, 
l i p < 0.05 
DHT (pg./ml.) 37.5 + 2.3 24.0— 50.7  38.2+ 3.4 28.7— 45.7 372+ 3.2 24.0— 50.7 Not significant 
UV ; 
T 155.6 + 24.0 20.9 — 526.5 227.5 + 40.8 65.3 — 526.5 89.6 + 12.6 46.5 — 194.9 Highly significant, 
p < 0.005 
DHT 41.9+ 2.9 23.2— 66.7 495 5.1 392— 067 377+ 27 23.2% 48.1 Not significant 


monitored by the addition of tritiated T and DHT 
prior to extraction. Final recoveries of T and DHT 
were 75 + 1.4 and 52.7 + 1.3 per cent (mean + S.E.), 
respectively. The intra-assay coefficient of variation 
was 9 per cent and interassay coefficient of variation 
was 13.8 per cent. 


Results | 


Maternal plasma. Circulating maternal plasma T 


and DHT are shown in Fig. 1. In early pregnancy (up - 


to 20 weeks), plasma T in 55 subjects ranged from 110 
to 3,020 pg. per milliliter with a mean + S.E. of 
690 + 80 pg. per milliliter while DHT ranged from 40 
to 260 pg. per milliliter with a mean + S.E. of 
113.0 + 18.8 pg. per milliliter (Table I). In late preg- 
nancy (21 to 40 weeks), plasma T in 21 subjects ranged 
from 360 to 3,420 pg. per milliliter with a mean + S.E; 
of 1,095 +177 pg. per milliliter, which was sig- 
nificantly higher than in early pregnancy (p < 0.02), 
while DHT ranged from 39 to 480 pg. per milliliter 
with a mean + S.E. of 179.8 + 30.5 pg. per milliliter. 
The difference in the mean of plasma DHT during 
early and late pregnancy was not significant. Maternal 


plasma T and DHT could not be correlated with the 
fetal sex. : 

Cord blood. The distribution of UA and UV plasma 
T and DHT in 23 subjects in relation to the fetal sex is 
shown in Fig. 2. The mean + S.E. UA plasma Tin 11 
subjects with male infants was 135.6 + 16.6 pg. per mil- 
liliter and the mean + S.E. DHT was 38.2 + 3.4 pg. 
per milliliter while the mean + S.E. UV plasma T and 
DHT were '277.5 3: 40.8 pg. per milliliter and 
49.5 + 5.1 pg. per milliliter (Table II). In contrast, the 
mean UA T (92.1 + 9.7 pg. per milliliter) and UV T 
(89.6 + 12.6 pg. per milliliter) in 12 subjects with 

‘female infants were significantly lower than those 

found in male infants (p « 0.05 and p « 0.005, re- 
spectively. However, the mean x S.E. UA and UV 
DHT which were 37.2 + 3.2 and 37.7 + 2.7 pg. per 
milliliter in female infants were similar to those found 
in male neonate. 

Amniotic fluid. Fig. 3 shows the distribution of am- 
niotic fluid T 1n-144 samples of amniotic fluid and their 
relationship to the sex of the fetus. A total of 92 of 
these were less than 25 weeks' gestation (early preg- 
nancy) while 52 were 26 to 42 weeks' gestation (late 
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Fig. 2. Distribution of UA and UV plasma T and DHT in 
. pregnancies with male (e) and female (o) fetuses. The 
mean x S.E. for each is shown. 


pregnancy). The mean + S.E. in early pregnancy with 
male fetuses was 165.2 + 15.4 pg. per milliliter (range 
30.7 to 592.0; No. = 69) and was significantly higher 
than the mean + S.E. of 27.6 + 2.6 pg. per milliliter in 
early pregnancy with female fetuses (range 7.0 to 52.0; 
No. = 23). (p < 0.001). In late pregnancy there was 
considerable overlap in amniotic fluid T between preg- 
nancies with female fetuses and those with male 
fetuses. Amniotic fluid T ranged from 18 to 1,094 pg. 
per milliliter in late pregnancy. DHT was not detecta- 
ble in amniotic fluid in all the samples. - 


Comment 


The present study shows that there is an increase in 
circulating maternal T levels from nonpregnancy to 
early pregnancy of 690+ 8C pg. per milliliter 
" (mean + S.E), with a further significant increase in 
. late pregnancy to levels of 1,095 + 177 pg. per millili- 
ter (Table ID). These values are similar to levels of 
1,480 to 3,060 pg. per milliliter reported in five preg- 
nant women and 530 to 2,010 pg. per milliliter re- 
ported: in 17 subjects measured by the double- 
isotope-derivative method? * However, there is a wide 
spread in the levels found at different stages of preg- 
nancy. While Mizuno and co-workers? were unable to 
demonstrate a further increase in mean plasma T dur- 
ing late pregnancy, Rivarola and associates? reported 
an increase in plasma T during the last half of preg- 
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Fig. 3. Amniotic fuid T concentrations in pregnancies with 
male (e) and female fetuses (0) in midtrimester and third- 
trimester gestations. 


nancy compared to the first half, similar to that found 
in the present investigation. This further increase in 
maternal plasma T during late pregnancy is probably 
due to the. rapidly increasing levels of circulating estro- 


gens contributed by the fetoplacental unit in the third- 


trimester, thus increasing the testosterone-estrogen— 
binding globulin (TeBG). Therefore, while plasma T 
increases during pregnancy, the percentage of T 
bound to plasma proteins is significantly elevated, rẹ- 
sulting in no-appreciable increase in unbound T. 

‘Maternal DHT levels during pregnancy have not 
been reported before. Circulating maternal DHT also 


_ increases from nonpregnancy levels to mean levels of 


113 + 19 pg. per milliliter in early pregnancy with a 
further increase to 180 + 30 pg. per milliliter in late 
pregnancy. This is about two to three times greater 
than the level found during the nonpregnant stage. 
During pregnancy, DHT constitutes about 10 to 15 per 
cent of the total T and DHT which is similar to the 
composition of T and DHT during nonpregnancy, in- 
dicating that the increase in pregnancy DHT is due to 
availability of increased circulating T. 

The male fetus is able to synthesize T in the gonad 


from as early as 7 to 9 cm. crown-rump length. Hence, 


at term, it would be anticipated that the male fetus 
would have a higher cord blood T level than would the 
female fetus. There was no correlation between the sex 
of the neonate and the concentration of T, andros- 


à 
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-tenedione, and dehydroepiandrostenedione (DHEA) 
in cord venous blood in one study,’ but higher UA and 


UV plasma ‘androstenediorte levels in male neonates. 


than in female infants were reported by Mizuno and 
co-workers” Reyes and co-workers’ found a higher T 
concentration in cord blood from male fetuses of 7 to 
15 cm. crown-rump length. The present study shows 
that male fetuses at term have significantly higher UA 
and UV plasma T than do female-fetuses which is con- 
sistent with the production of more T by male infants 
than by female infants. The mean testosterone concen- 
trations in UA and UV plasma were 113 and 155 pg. 
per milliliter, respectively, and were much lower than 
the levels obtained by double-isotope-derivative 
analysis.? The difference could be due to the more 
specific radioimmunoassay method used in this study. 
The double-isotope-derivative method of measuring T: 


has been shown to produce high blank values.’ In this - 


study, we have verified that blood samples were from 
the umbilical artery and the umbilical vein by measur- 
ing progesterone which is higher in the vein than in the 


artery. Umbilical cord plasma DHT concentrations, 


which have not been previously published, are 25 to 40 


per cent of cord T levels. The presence of appreciable ` 


amounts of DHT in the cord plasma indicates the 
ability of the fetus to convert T to DHT. 

Interest in amniotic fluid androgens has resulted 
from its potential in distinguishing the male fetus 


from the female fetus and in diagnosing the adreno- - 


gehital syndrome and possible intersex. Total 178-hy- 
droxyandrogens, both conjugated and unconjugated, 
measured by radioimmunoassay were significant- 
ly higher in pregnancies with a male fetus than 
in those with a female fetus? Nevertheless, the sex 
of the fetus could not be distinguished with confidence 


in the majority of cases. Recently, amniotic fluid T 


levels in midtrimester pregnancies measured by 
radioimmunoassay were reported to predict accurately 
fetal sex with no overlap in the values found in male 
and in female fetuses.* 4 In the present series, with a 
sizable number of amniotic fluid samples studied, T 
concentrations in pregnancies of less than 25 weeks’ 
duration were significantly higher in pregnancies with 


male fetuses than in those with female fetuses. How- 


ever, some overlap in the values of amniotic fluid T ts 
evident in a small number of cases, as shown in Fig. 3. 
Because of this overlap, albeit only in a small number, 
the value of amniotic fluid T as a method for determin- 
ing fetal sex needs further evaluation. Fetal sex deter- 
mination in the midtrimester is of importance in cases 
of voluntary interruption of pregnancy for sex-linked 
hereditary disorders. Chromosome karyotyping for 
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x. 


. fetal sex is expensive and.takes two weeks or more to 
obtain results while radioimmunoassay of amniotic 
fluid T takes less than ‘two days. Hence, it would be 


important to establish the absolute reliability of amnio- 


l tic fluid T for fetal sex determination. Rarely, errors 


may arise in chromosome karyotyping if maternal cells 
rather than fetal cells grow, but a similar problem may 
arise with amniotic fluid T if the sample is bloody since 
maternal blood has high T concentrations. Under such 
circumstances, one test could be used to confirm the 
other. mE 

In late pregnancy, amniotic fluid T levels showeg no 
correlation with fetal sex. This, contrast with early 


_ pregnancy may be due to several factors. While the 


amount of amniotic fluid volume in late pregnancy is 
much more variable, the range of amniotic fluid vol- 
ume in early pregnancy is much more- narrowly de- 
fined. Second, maximum 'T production occurs when 


the fetus is at the stage of 7 to 10 cm. crown-rump 
length. Hence, the amniotic fluid T, which is mainly of 


fetal origin, is more reliable in midtrimester pregnancy 
when the amniotic fluid volume is relatively less vari- 


“able than in late pregnancy, although the range of am- 


niotic fluid T is similar throughout pregnancy. The 
mean cord T levels for male and female fetuses are 
higher than the mean amniotic fluid T levels for the 
respective fetal sexes at term. Between nine and 25 
weeks of pregnancy, high T levels similar to those in 
adults are found in fetal blood." The lower T levels 
found in the amniotic fluid represent the small 


amounts of T excreted by the fetal kidneys. 


DHT could not be detected in all the amniotic fluid 
samples studied. DHT is produced through conversion 
of T by 5a-reductase at the target sites and utilized, 
thus being present in the circulation in low concen- 
trations. Hence, very little if any DHT could be ex- 
pected to be found in fetal urine and amniotic fluid. 

In conclusion, maternal plasma T and DHT are in- 
creased during pregnancy from -the . nonpregnant 
levels; UA and UV T levels are significantly related to 
the fetal genotype, and determination of amniotic fluid 


` T levels in midtrimester pregnancy is a rapid and eco- 
‘nomical method of determining fetal sex. Chromo- 
| some karyotyping could be used for confirmation when 


amniotic fluid T levels.are in the "overlap" zone. The 


increase in maternal plasma T and DHT during nor- 
.mal pregnancy should be taken into consideration 
‘when hirsutism is evaluated during pregnancy. 
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Prolonged rupture of fetal membranes and decreased- 


frequency of respiratory distress syndrome and patent 
ductus arteriosus in preterm infants | 


DONALD W. THIBEAULT, M.D. 


GEORGE C. EMMANOUILIDES, M.D. 


Torrance, California 


Observations were made on 153 preterm infants (25 to 34 weeks' gestation) in an attempt 
to answer the following questions: Does prolonged rupture of the fetal membranes (ROM) 
correlate with a decreased frequency of respiratory distress syndrome (RDS) anc patent 
ductus arteriosus, and, if so, what is the duration of ROM required? An analysis of the data 
indicates that as the duration of ROM is lengthened the incidence of RDS and patent 
ductus arteriosus decreases. In fact, after 48 hours of prolonged ROM (PROM), there is a 
virtual absence of RDS. In addition, after 72 hours of PROM, the frequency of patent 
ductus arteriosus was markedly reduced to only 12 per cent (three of 25 infants). PROM 
beyond 24 hours was also associated with a significant decrease in deaths (p < 0.05). 
Amnionitis occurred in 33 per cent of pregnancies with PROM - 48 hours; however, only 
one infant died of sepsis. These findings support the hypothesis put forth by others '~° that 
PROM is indeed associated with a decreased frequency of RDS in preterm infants. 
Moreover, our findings suggest that PROM greater than 72 hours is associated with a 
relatively low frequency of patent ductus arteriosus. The question is then raised that 
perhaps pregnancies < 34 weeks’ gestation with PROM should be allowed to continue for 
72 hours in the absence of amnionitis. (AM. J. OBSTET. GYNECOL. 129: 43, 1977.) 


THERE HAVE BEEN conflicting reports on the re- 
lationship of prolonged rupture of the fetal mem- 
branes (PROM) to the frequency of respiratory distress 
syndrome (RDS).'~* The majority of these studies have 
strongly implicated a relationship between PROM and 
a decreased frequency of RDS.'"* Moreover, prelimi- 
nary observations made by us suggested. that PROM 
was associated with early functional closure of the duc- 
tus arteriosus in preterm infants.’ If PROM results in a 
decrease in the frequency of RDS and patent ductus 


arteriosus, it would be important to determine the | 


minimum time required for this to occur since delays in 
delivery of the fetus could lead to increased deaths 
from infection. 
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We would like to report additional observations on a 
large number of preterm infants less than 34 weeks’ 
gestation with varying durations of rupture of mem- 
branes (ROM). Based on these observations, we at- 
tempted to-answer the following questions: 


and patent ductus arteriosus, and, if so, what is the 
duration of ROM required? 


Material and methods 


Observations were made on 153 preterm infants of 
25 to 34 weeks' gestation who were consecutively ad- 
mitted to our intensive care unit, 

The duration of PROM was established from the 
prenatal history. Particular attention was directed to- 
ward determining if there was a high leak or frank 
rupture of the membranes. Amnionitis was diagnosed 
if-the maternal temperature was greater than 100.4" F. 
and bacteria were seen on Gram stain of the amniotic 
fluid. 

All infants born after PROM g greater than 12 hours 


- had blood cultures 1 in the first hour of life. Infants with 


" PROM greater than 24 hours routinely received anti- 
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PROM correlate with a decreased frequency of RDS 
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Fig. 1. With increasing duration of ruptured membranes, the 


percentage of infants with RDS (striped columns) decreases. 


The birth weights and gestational ages were not significantly 
different (p > 0.10) among and within the four groups of 


infants with varying durations of ruptured membranes. 


t 
fi 


biotics following the blood culture. Mothers did not 


. receive antibiotics for amnionitis prior to delivery. 


RDS was diagnosed if all of the. following criteria 


were met: (1):a Silverman-Anderson retraction score: 


greater than 4 at four hours, (2) an audible expiratory 
grunt at four hours, (3) an increased ambient oxygen 
concentration for 48 hours to keep the PaO: greater 
than 40 mm. Hg., and (4) radiologic evidence of RDS, 
consisting of a diffuse reticular granular paripa with 
prominent air bronchograms. | 

When indicated, umbilical arterial catheters were in- 
serted into the aorta with the tip of the catheter placed 
below the ductus-and above the diaphragm (between 
the levels of the sixth and ninth thoracic vertebrae). 
Arterial oxygen tension was controlled between 50 and 
70 mm. Hg. by varying the ambient oxygen concentra- 
tion. Nasal continuous-positive- pressure breathing 
(CPPB) was instituted if the arterial Po» fell below 50 
mm. Hg. While the infant was breathing 100 per cent 
oxygen during the acute phase of RDS. Infants who 
became severely apneic, hypoxic, or severely acidotic 
(pH <'7.20) on CPPB were intubated and treated with 


a méchanical ventilator. 


The ductus arteriosus was cotisideréd to. bé func- 


tionally closed (64 infants) if no ductal murmur or 
X- ray. evidence of cardiomegaly or increased pulmo- 


nary vascular markings occurred: during the hospital 
stay. In 17 of these infants, the closed ductus arteriosus 
was confirmed by aortography." E. 

The ductus arteriosus was considered to be past if 


a characteristic murmur was present (89 infants). In 50. 
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Fig. 2. After 72 hours of ruptured meuibeones the nares 
age of infants with patent ductus arteriosus (striped columns) 


is decreased. The birth weights and gestational ages were not 


significantly different (p > 0.10) among and within the four 


groups of infants with varying durations of ruptured mem- ` 


branes. In addition, there were no significant differences be- 
tween infants under 30 weeks’ gestation compared to those of 
30 to. 34 weeks’ gestation for each time period of ruptured 
membranes. 


of these infants, the patency of the ductus’ was 
confirmed by aortography.? In those infants who died, 


the status of the ductus arteriosus was also determined 


at postmortem examination. 


Results 


The mean birth weight and gestational age for the 
+ 0.29 kilograms ` 


entire group of 153 infants were 1.16 
and 29.5 + 0.2 weeks, respectively. 
The relationship between the duration of ROM and 
RDS is shown in Fig. 1.'As the duration of ROM in- 
creases, the frequency of RDS decreases. Only one in- 


‘fant developed RDS when the duration of ROM was 


greater than 48 hours. The, weights and gestational 
ages of infants with and without RDS were not 


‘significantly different (p > 0.05) (Table I), Also, there 


were no differences in gestational age or birth weight 


‘among and within the four groups of infants with dif- 
ferent durations of ROM (p > 0.10). The results were 


not significantly different when analyzed by separating 


! the groups of infants into those less than 30 weeks' 
gestation and comparing them to infants of 30 to 34 


weeks' gestation. 


. Fig. 2 shows the relationship between the patency of ` 


the ductus’ arteriosus and duration of ROM. The fre- 


quency of the ductus arteriosus did not appear to be - 
related to the duration of ROM in those infants with 
PROM less than: 72 hours. Sixty-six per cent of these’ 


+ 


r 
Volume 129 
Number | 


PROM and reduced frequency of RDS 46 ° 


Table I. Birth weights and gestational ages in 153 preterm infants with and without RDS and patent 


ductus arteriosus (PDA) 


No. of tases * 67 i 
Birth weight (Kg.) 1.23 + 0.47 
Gestation (wk.) 29.8 + 0.29 
P value >0.05 


29.3 + 0.25 


No PDA 
. 86 89 64 
1.11 + 0.04 1.18 + 0.04 1.14 + 0.04 
29.5 + 0.28 


29.5 + 0.26 
: 70.05 





* Mean + standard error. 


infants (86 of 128) had clinical or aortographic evi- 
dence of patent ductus arteriosus. In contrast, only 
three of 25 infants with PROM greater than 72 hours 
had patent ductus arteriosus. One had a small ductus 
without heart failure. The other two infants (25 and 26 
weeks' gestation) had large ductuses and developed 
heart failure. Both of these infants had a high leak of 
amniotic fluid greater than 72 hours duration, and a 
gush of fluid only occurred a few hours prior to deliv- 
ery. The weights and gestational ages of infants with 
and without patent ductus arteriousus were not 
significantly different (p> 0.5) (Table I). 

In addition, PROM beyond 24 hours appeared to be 
associated with a significant decrease in deaths 
(p « 0.05) (Table II). 

Amnionitis occurred in 4 per cent (4/100) of fetuses 
with PROM less than 24 hours, in 22 per cent (4/18) 
with PROM of 25 to 48 hours, and in 33 per cent (12/ 
35) with PROM greater than 48 hours. In the en- 
tire series of 153 infants, only five had positive blood 
cultures in the first five days of life (two with PROM 
less than 24 hours and three with PROM greater than 
24 hours). Fifty infants were treated with antibiotics 
begun on the first day of life because of suspicion of 
sepsis. Three infants died of sepsis, two with PROM 
less than 24 hours and one with PROM greater than 72 
hours. 

The mothers with amnionitis were treated with anti- 
biotics after delivery. All the mothers were afebrile 
within 72 hours after delivery except one mother who 
had a wound infection following cesarean section 
which required readmission. 


Comment 


PROM has been demonstrated in a number of 
studies to be associated with a decreased frequency of 
RDS'^ This has been questioned by Jones and co- 
workers® who presented data which do not support the 
hypothesis that there is a lower frequency of RDS in 
infants born after 24 hours.of ROM. Our data also 
suggest that with PROM as long as 25 to 48 hours RDS 
still occurs in a large number of infants (33 per cent). It 
was only after 48 hours of PROM that the incidence of 
RDS sharply declined. These observations are in 


Table I1. Mortality rate in preterm infants born 
with varying durations of ROM 





Duration of ROM 






Outcome 


of infant 


Lived: 66 43 
p < 0.05 
Died 34 10* 


* Four of 18 infants with PROM 24 to 48 hours, one of 10 
with PROM 49 to 72 hours, and five of 25 infants with PROM 
greater than 72 hours. 


agreement with those of Richardson and co-workers,’ 
who have shown that PROM exerts an accelerating ef- 
fect on fetal lung maturation, resulting in an absence of 
RDS. | 

In addition, our data show that PROM beyond 72 
hours was associated with an apparent decreased fre- 
quency of patent ductus arteriosus.? This association 
has not been previously reported. This observation in- 
dicates that in those preterm infants with PROM the 
ductal tissue is more constricted at a given arterial oxy- 


gen tension than in those infants without PROM. It is 


not completely known whether the ductal response to 
oxygen is related to a direct effect on the smooth mus- 
cle or whether some mediating substance is involved. 
Recently, however, it has been shown that the ductus 
arteriosus in preterm infants can be closed by in- 
domethacin which is a potent inhibitor of prostaglan- 
din synthetase.!? Some prostaglandins are known to di- 
late the ductus arteriosus. It is possible that PROM 
greater than 72 hours in the preterm infant is associ- 
ated with alterations in the metabolism of prostaglan- 
din, resulting in constriction of the ductus. It may also 
be speculated that lung disease, i.e., RDS, through un- 
known mechanisms maintains patency of the ductus 
arteriosus.’ PROM may also be associated with acceler- 
ated maturation of the ductus arteriosus as well as 
other organs.? 

The decreased incidence of RDS and patent ductus 
arteriosus with PROM in part probably accounts for 
the decreased mortality rate in these immature infants. 
As expected, the frequency of amnionitis increased as 
the duration of ROM increased. However, only three 


'46 Thibeault and Emmanouilides 


infants ‘with PROM greater than 24 hours had sep- 


ticemia. 

These observations indicated that preterm infants 
with PROM greater than 48 hours are not likely to 
develop RDS. MORE a persistent patent ductus ar- 
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teriosus seldom occurs in preterm infants with PROM 
greater than 72 hours’ duration. These findings sug- 
gest that perhaps pregnancies less than 34 weeks’ gesta- 
tion with PROM, in the absence of amnionitis, should 
be allowed to continue for a minimum of 72 hours. 


“M 
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required for an 

aseptic procedure to 

collect and transport 

a fetal blood sample. 

insist on the added 
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ability of the Monoject 

Fetal Blood Sampling Kit. 

Ask your Monoject Represent- 
ative for a demonstration, 

or write Dept. A.J. à Lancet penetrates only 2 mm 


—assures fetal safety 


Detachable capillary tube carrier 
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21 yellow tablets of norethindrone 1 mg. combined with ethinyl estradiol 0.05 mg., followed by 7 green inert tablets 


Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 yg or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders; 2)a past history of deep vein throm- 
bophlebitis or thromboembolic disorders, including cerebral vascular and coronary artery disease; 
3) markedly impaired liver function; 4) known or suspected carcinoma of the breast: 5) known or 
suspected estrogen dependent neoplasia; 6) undiagnosed abnormal genital bleeding; 7) known or 
suspected pregnancy. 

Warnings: 


Use of oral contraceptives is associated with increased risk of several serious conditions, including 
thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hyperten- 
sion. Practitioners prescribing oral contraceptives should be familiar with following information 
relating to these risks. 


1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with use of oral contraceptives is well established. Three principal stud- 
ies jn'Great Britain and three in the United States have demonstrated an increased risk of fatal and non- 
fatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
without evident cause. Overall excess mortality due to pulmonary embolism or stroke is on the order of 
1 to 3.5 deaths annually per 100,000 users and is age-related. In a study of cerebrovascular disorders in 
women, the risk of hemorrhagic stroke was estimated to be 2.0 times greater for users than nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial infarction 
associated with the use of oral contraceptives has been reported. Studies conducted in the United 
Kingdom found that the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic tox- 
emia) the higher the risk of developing myocardial infarction regardless of oral contraceptive use. Oral 
contraceptives however were found to be a clear additional risk factor. The annual excess rate of 
myocardial infarction (fatal or nonfatal) in oral contraceptive users was estimated to be approximately 7 
cases per 100,000 women users in the 30 to 39 year age group and 67 cases per 100,000 in the 40-44 
age group. The use of oral contraceptives in women over age 40 with other risk factors is not recom- 
mended. British eh ng concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 
100 mcg or more were associated with a higher risk of thromboembolism than those containing 
50-80 mcg of estrogen. The relative risk of thromboembolic disease associated with progestin-only 
oral contraceptives has not been determined. Cases of thromboembolic disease have been reported 
using progestin-only products. Therefore they should not be presumed to be risk-free. The risk of 
thromboembolic and thrombotic disorders in users and nonusers is age-related. Oral contraceptives are 
however an independent risk factor for these occurrences. The mortality associated with all of the 
methods of birth control is low compared to the risk of childbirth, with the exception of oral contracep- 
tives in women over 40, and the lowest mortality is associated with the condom or diaphragm backed 
up by early abortion. The physician should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, 
coronary occlusion, retinal thrombosis and mesenteric thrombosis), Should any of these occur or be 
suspected, the "E should be discontinued immediately. If feasible, ora! contraceptives should be dis- 
continued at least 4 weeks before surgery of a type associated with an increased risk of thromboembo- 
lism or prolonged immobilization. 2) Ocular Lesions. There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with the use of oral contraceptives. Discontinue 
the medication if there is unexplained sudden or gradual, partial or complete loss of vision; sudden 
onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate diag- 
nostic and therapeutic measures. 3) Carcinoma. Long term continuous administration of either natural 
or synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cer- 
vix, vagina and liver. In humans, one study investigated the first 21 cases of endometrial adenocar- 
Cinoma in women on oral contraceptives reported to a registry. Of those women without predisposing 
risk factors for this disease, nearly all occurred in women who had used a sequential oral contraceptive. 
No evidence has been reported suggesting an increased risk of endometrial cancer in users of conven: 
tional combination or progestin-only oral contraceptives. No increase in breast cancer in women taking 
oral contraceptives has been reported although one study reported an increased risk of breast cancer in 
subgroups of women treated using oral contraceptives with documented benign breast disease. There is 
at present no confirmed evidence from human studies of an increased risk of cancer associated with 
oral contraceptives. Close clinical surveillance of all women taking oral contraceptives is essential. In all 
cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history of breast cancer 
or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives. 4) Hepatic Adenoma. Benign hepatic adenomas 
appear to be associated with both long and short term use of oral contraceptives. Although benign and 
rare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage. While 
hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and ten- 
derness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in oral 
contraceptive users yet the relationship of these drugs to this type of malignancy is not known at this 
time. 5) Use in Pregnancy, Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnor- 
malities have been reported to occur in the offspring of women who have taken progestogens and/or 
estrogens during pregnancy. It has been shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare. A high percentage of such exposed women (3096 to 9096) have 
been found to have epithelial changes of the vagina and cervix. Although these changes are 
histologically benign it is not known whether this condition is a precursor of vaginal malignancy. Similar 
data are not available with the use of other estrogens but it cannot be presumed that they would not in- 
duce similar changes. Several reports suggest an association between intrauterine exposure to female 
Sex hormones and congenital anomalies including congenital heart defects and limb reduction defects. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat less than 1 in 
1000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for 
these indications and there is no evidence from well-controlled studies that progestins are effective for 
these uses. Increases in chromosomal aberrations have been reported in women who become pregnant 
soon after ceasing oral contraceptive therapy. Embryos with these anomalies are virtually always spon- 
taneously aborted. Whether there is an overall increase in spontaneous abortion of pregnancies con- 
ceived soon after stopping oral contraceptives is unknown. It is recommended that for any patient who 
has missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
regimen. If the patient has not adhered to the prescribed schedule, the gen of pregnancy should 
be considered at the time of the first missed period and further use of oral contraceptives should be 
withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should be apprised of 
the potential risks to the fetus and the advisability of pregnancy continuation should be discussed in 
light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempt. 







ing to conceive. Many clinicians recommend three months. Administration of progestin-only or 
At rr combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Disease. Studies report a doubling of the risk of surgically confirmed gall bladder dis- 
ease in users of oral contraceptives or estrogen after 2 or more years. 7) Carbohydrate and Lipid 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage of pa- 
tients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving oral contraceptives. Increased serum levels of triglycerides and total 
phospholipids have been observed in oral contraceptive users. The clinical significance of this observa- 
tion is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has been re- 
ported in women receiving oral contraceptives. The prevalence of hypertension in oral contraceptive 
users may be no higher than nonusers in the first year of oral contraceptive use but increases with 
longer exposure and in the fifth year of use is two and one-half to three times the reported prevalence in 
the first year. Women who previously had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 9) Headaches. The onset or exacerbation of 
migraine or development of headache of a new pattern which is recurrent, persistent or severe, requires 
discontinuation of oral contraceptives and investigation of the cause. 10) Bleeding Irregularities. 
Breakthrough bleeding, spotting and amenorrhea are frequent reasons for patients discontinuing oral 
contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunc- 
tional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If 
pathology has been excluded, time or change to another formulation may solve the problem. Changing 
to an oral contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual 
irregularity, should be done only if necessary since this may increase the risk of thromboembolic dis- 
ease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. Ectopic as well as in- 
trauterine pregnancy may occur in contraceptive failures. However in oral contraceptive failures, the 
ratio of ectopic to intrauterine pregnancies is higher than in women not using oral contraceptives since 
the drugs are more effective in preventing intrauterine rather than ectopic pregnancy. The higher 
ectopic-Intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing infant 
cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen 41 ad cd preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral contracep- 
tives may cause some degree of fluid retention, conditions which might be aggravated by fluid retention, 
such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma require 
careful observation. 5) Patients with a past history of jaundice ey pregnancy have an increased risk 
of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient 
receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such pa- 
tients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism which may 
result in a relative pyridoxine deficiency. The clinical significance of this is yet to be determined. 
8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate subsequent 
pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral contraceptive 
therapy when relevant specimens are submitted. 10) Certain endocrine and liver function tests and 
blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased anti- 
thrombin 3; increased norepinephrine-induced platelet MINE c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: A booklet, "What You Should Know About the Pill,” has been prepared 
for use by the patient and has been made available for distribution by the physician. 

Drug Interactions: Recent evidence indicates the possibility that certain drugs, if taken concurrently 
with oral contraceptives, may interfere with the contraceptive efficacy or may result in reduced effective- 
ness of the other drug. The following drugs have been identified as showing clinically significant inter- 
ference with oral contraceptives: Rifampin, oral anticoagulants. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
thrombosis, cerebral thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital 
anomalies. There is evidence of an association between the following conditions and the use of oral con- 
traceptives, although additional confirmatory studies are needed: Mesenteric thrombosis; benign 
hepatomas; neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reac- 
tions have been reported in patients receiving oral contraceptives and are believed to be drug related: 
Nausea, usually the most common adverse reaction; vomiting —reaction occurring in approximately 
1096 or less of patients during the first cycle; other reactions, as a general rule, are seen much less fre- 
quently or only occasionally; gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and 
after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes — tenderness, enlargement, and secretion; change in weight (in- 
crease or decrease); change in cervical erosion and cervical secretion; possible diminution in lactation 
when given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine 
leiomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal can- 
didiasis. The following adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact 
lenses, change in corneal curvature (steepening), cataracts, changes in libido, chorea, changes in aff 
petite, cystitis-like syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema 
multiforme, erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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ORTHO DIENESTROL CREAM 


the topical answer to a local issue... 
that’s economical, too 
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Soothing ORTHO Dienestrol Cream helps relieve symptoms of 
itching, burning, irritation, discharge and dyspareunia. 


ORTHO Dienestro! Cream helps restore estrogen support to vaginal tissue 
and helps rebuild tissue to a healthier, thicker, premenopausal state. 
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and its low maintenance dose (only 1-3 applications a week?) 
helps keep cost down, too. 


*See Dosage and Administration in Prescribing Information. 
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ORTHO Dienestrol Cream provides effective relief that's also economical... 





Dienestrol Cream 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 
Three independent case control studies have shown an increased risk of endometrial 
cancer in postmenopausal women exposed to exogenous estrogens for prolonged 
periods. This risk: was independent of the other known risk actors for endometrial 

upported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1968 in eight different areas of the 
.. United States with population-based cancer reporting systems, an increase which may 

. be related to thé rapidly expanding use of estrogens during the last decade. 
The three case contro! studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
. depend on both duration of treatment and on estrogen dose. In view of these findings. 
| when estrogens are used for the treatment. of menopausal symptoms, the lowest dose 

4 that wil control symptoms should be utilized and medication should be discontinued 

f as soon as possible. When prolonged treatment is medically indicated, the patient 

. . should. be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Aithough the evidence must be considered preliminary. one study 
| suggests that cyclic administration of tow doses of estrogen may carry tess risk than 

Fo continuous administration: it therefore appears prudent to utilize such a regimen, 

|] ^ Close clinical surveillance of all women taking estrogens is important. In all cases of 

. undiagnosed persistent or recurring abnormal vaginal bleeding. adequate diagnostic 
measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous 

than "synthetic" estrogens at equiestrogenic doses. ` 

To 2; ESTROGENS SHOULD NOT BE USED DURING PREGNANCY | 

| The use of female sex hormones, both estrogens and progestogens, during early. 

" pregnancy. nay seriously damage the offspring. it has been shown that females : 
fero to diethylstilbestrol. a. non-steroidal estrogen, have an increased risk 
in later life a form of vagina! or cervical cancer that ordinarily is 

This risk has been estimated as not greater than 4 per 1000 exposures. 





cancer These studies are further. s 





















been found to have vaginal adenosis, epithelial changes of the vagina and cervix. 
4. Although these changes are histologically benign. it is not known whether they are 
- precursors of malignancy. Although similar data are not available with the use of other 
eStrogens. it cannot be presumed they would not induce similar changes. 
Several reports suggest an. association between intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb 
reduction defects. One case control study estimated a 4.7 fold increased risk of limb 
1-— “reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy. or attempted treatment for threatened abor- 
tion. Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
t. is somewhat less than 1 per 1000. 
don the past. female sex hormones have been used during pregnancy in an attempt to 
. treat threatened. or habitual abortion. There is considerable evidence that estrogens 
; are ineffective for these indications, and there is no evidence from welt controlled 
+o Studies that progestogens are effective for these uses. 
^. f Dienestrol Cream is used during pregnancy, or if the patient becomes pregnant while 
using this drug. she should be apprised of the potential risks to the fetus, and the 
< “advisability of pregnancy continuation. 










DESCRIPTION 

Dienestrol Cream. Pur 

Cream tor intravaginal use only 

Active ingredient: Dienestrol 6.01%. 

Compounded with: glycery! monostearate, peanut oil. glycerin. benzoic acid, glutamic acid and 
water. uo uL T 

IMPORTANT NOTE: This information is a Brief Summary of the complete prescribing intorma- 
tion provided with the product and therefore should not be used as the sole basis for prescrib- 
ing the product. This summary was prepared by deleting from the complete prescribing 
information the chemical structure and references. 

The physician should be thoroughly familiar with the compiete prescribing information and 
patient information before prescribing the product. 

CLINICAL PHARMACOLOGY 

Systemic absorption and mode of action are undetermined. 

INDICATIONS 

Dienestrol Cream is indicated in the treatment of atrophic vaginitis and kraurosis vulvae. 
DIENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 
DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 

CONTRAINDICATIONS 

Estrogens should not be used in women with any of the following conditions: 1. Known or 
suspected cancer of the breast. 2. Known or suspected estrogen-dependent neoplasia. 3. 
Known or suspected pregnancy (See Boxed Warning) 4. Undiagnosed abnormal genital 
bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of throm- 
bophiebitis. thrombosis, or thromboembolic disorders associated with previous estrogen use. 
WARNINGS 

t. Induction of malignant neoplasms. Long-term continuous administration of natural and 
synthetic estrogens in certain animal species increases the frequency of carcinomas of the 
breast, cervix, vagina, and liver. There is now evidence that estrogens increase the risk of 
Carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal 
women increase the risk of cancer of the breast. although a recent long-term followup of a 
single physician's practice has raised this possibility Because of the animal data, there is a 
Need for caution in prescribing estrogens for women with a strong family history ot breast 
cer or who. have breast nodules, fibrocysbc disease, or abnormal mammograms. 

2. Gall. bladder disease. A recent study has reported a 2 to 3-fold increase in the risk of 
surgically confirmed gall bladder disease in women receiving postmenopausal estrogens. 
similar to the 2-fold increase previously noted in users of oral contraceptives. In the case of oral 
contraceptives the increased risk appeared after two years of use. 

‘fects similar to those caused by estrogen-progestogen oral contraceptives. There are 













several serious adverse effects of oral contraceptives, most of which have not. up to now, been 
documented as consequences of postmenopausal estroger therapy This may reflect the 
comparatively low doses of estrogen used in postmenopausal women. it would be expected 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast 
engorgement are more likely to result in these adverse effects, and. in fact. it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 
and women for postpartum breast engorgement. 

a. Thromboembolic disease. ft is now well established that users of oral contraceptives have an 
ncreased risk of various thromboembolic and thrombotic vascular diseases, such as throm- 
oophiebitis, pulmonary embolism, stroke, and myocardial infarction. Cases. of retinal throm- 








50sis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive. 


users. There is evidence that the risk of several of these adverse reactions is related to the dose 
of the drug. An increased risk of postsurgery thromboembolic complications has also been 
'eported in users of oral contraceptives. If feasible. estrogen should be discontinued at least 4 
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used. 


d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabetic - 
patients should be carefully observed while receiving estrogen. Era 
4. Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients 
with breast cancer and bone metastases. if this occurs, the drug should be stopped and - 
appropriate measures taken to reduce the serum calcium level. s 2 
PRECAUTIONS 

A. Genera! Precautions. E 
t. A compiete medical and family history should be taken prior to the initiation of any estrogen : 
therapy. The pretreatment and periodic physical examinations should include special reference 
to blood pressure, breasts, abdomen. and pelvic organs, and should include a Papanicolaou - 
smear. As a generat rule, estrogen should not be prescribed for longer than one year without © 
another physical examination being performed. 2. Fluid retention Because estrogens may- 
cause some degree of fluid retention, conditions which might be influenced by this factor, such 
as epilepsy. migraine, and cardiac or renal dysfunction, require careful observation. 3. Certain - 
patients may develop undesirable manifestations of excessive estrogenic. stimulation, such a$ : 
abnormal or excessive uterine bleeding. mastodynia, etc. 4. Oral contraceptives appear to be : 
associated with an increased incidence of mental depression. Aithough it is not clear whether 
this is due to the estrogenic or progestogenic component of the contraceptive; patients with a. ^ 
history of depression should be carefully observed. 5. Preexisting uterine leiomyomata may. 
increase in size during estrogen use. 6. The pathologist should be advised of estrogen therapy . 
when relevant specimens are submitted. 7. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving estrogen-contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the. 
medication should be discontinued while the cause is investigated. B. Estrogens may be poorly 
metabolized in patients with impaired liver function and they should be administered with - 
caution in such patients. 9. Because estrogens influence the metabolism of. calcium and - 
phosphorus. they shouid be used with caution in patients with metabolic bone diseases that are 
associated with hypercaicemia or in patients with renal insufficiency. 10. Because of the effects. 
of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom. 
bone growth is not complete. 11. Certain endocrine and liver function tests may.be affected by 
estrogen-containing oral contraceptives. The following similar changes may be expected with 
iarger doses of estrogen: a. Increased sulfobromophthalein retention. b. increased prothrom- 
bin and factors Vil. VIH, IX. and X; decreased antithrombin 3: Increased norepinephrine-induced — 
platelet aggregability c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone. as measured by PBI, T4 by column, or T4 by radioimmunoassay. : 
Free T3 resin uptake is decreased. reflecting the elevated TBG; tree T4 concentration is. 
unaltered. d. impaired glucose tolerance. e. Decreased pregnanedio! excretion. t; Reduced ^ 
response to metyrapone test. g. Reduced serum folate concentration. h. Increased serum 
trigiyceride and phospholipid concentration. ANC 

B. Pregnancy Category X. 

See Contraindications and Boxed Warning. 

C Nursing Mothers. As a general principle, the administration of any drug to nursing mothers 
shouid be done only when clearly necessary since many drugs are excreted in human milk. 
ADVERSE REACTIONS ) d dix 
(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased ingi- 
dence of gall bladder disease, and adverse effects similar to those of oral contraceptives. 
including thromboembolism.) The following additional adverse reactions have been reported 
with estrogenic therapy. including oral contraceptives: ARE. PDA X 
t Genitourinary system. Breakthrough bleeding, spotting, change in menstrual flow. Oysmen- ` 
orrhea. Premenstrual-like syndrome. Amenorrhea during and alter treatment. Increase in size of — 
uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 
secretion. Cystitis-like syndrome. E. P 

2. Breasts. Tenderness, enlargement, secretion. 

3. Gastrointestinal. Nausea, vomiting. Abdominal cramps, bloating, Cholestatic jaundice. 


4. Skin. Chioasma or melasma which may persist when drug is discontinued. Erythema mul- - 
tiforme. Erythema nodosum. Hemorrhagic eruption. Loss of scalp hair. Hirsutism. - 

5 Eyes. Steepening of corneal curvature. Intolerance to contact lenses. 

6. CNS. Headache, migraine, dizziness. Mental depression. Chorea.. au S 
7. Miscellaneous. Increase or decrease in weight. Reduced carbohydrate tolerance. Aggravàa-. 
tion of porphyria, Edema. Changes in libido. = RC a 
ACUTE OVERDOSAGE TE omo ei D. QU. gp 
Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by ` 
young children indicate that serious ill effects do not occur. Overdosage of estrogen may cause . 





nausea. and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION 


Available in 2.75 oz. (78 g) tubes with or without ORTHO? Measured-Dose Applicator. ~ 
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YOU. DECIDE YOUR OWN APPROACH! 


H Presenting the advantages. and disadvantages of | 
, each specific decision, eminent editors offer you | 
various tecommendations, discussions, and opin- 





E ions concerning the problems you may encounter: 


"Because we are aware that there is no 'right' 
ES policy on most editorial matters, we have tried - 
` not to prescribe rules, but have, instead, 
.. explored various facets of the problems that. 
o confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and. editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing. system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 


information. for authors; copyright; errata; refer- | 


| ences cited; copy- -editing; journal cover; etc. 


: From ' "the purpose of scientific journals" to 
| “binding: practices" this new book contains 
- virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

«By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
.Cranefield, M.D., Ph.D.; ; Ayodhya P. Gupta, M.D.; Franz 
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: - editorial quidelines for journal editors. 
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ma In situ of the cervix 


M. LEROY SPRANG, M. D. 
JOHN. H. ISAACS, M. D. 
CARL T. BOR ACA, M.D. 


fayw wod and Evanston, Ilinois - 


' Sixty-eight patients i with in situ and. Seven | patients with microinvasive cervical carcinoma: y 2 
" were’ reviewed, Thirty per cent of the patients. with carcinoma in situ were 30: years. old and | 
i ~ under. The mean age for carcinoma in situ was 37.8 years; for microinvasion, 42.6 years; 
and for. postconization residual carcinoma, 48.5 years. Forty per cent of the palienis warm 
para Oor 1. There was a 13 per cent incidence of postconization complications. The. 
incidence of residual carinoma in 58 patients who underwent conization and subsequent : 

Lus d hysterectomy was only 10. 3 per cent. The residual carcinoma was. present. high in the. " 3a v" 
dé oe . endocervical canal of the hysterectomy specimen, None of the patients with microinvasion - i T 
. « ;« had residual carcinoma. A. positive correlation was found between the anatomic extent of — 

/ M the lesion on the conization ‘specimen and the incidence of residual carcinoma. We | 
ET conclude that conization and careful. follow-up frequently are effective therapy for treating: 

: cervical carcinoma in situ, thereby reducing the incidence of Y hysterectomy. (AM. « J. OBSTET. 
TE GYNECOL. 129: 47, 1977. ) 
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Fig. 1. Photomicrograph of cervical tissue, showing normal squamous epithelium on the left and 


carcinoma in situ on the right. 


Table I. Comparison between findings with 
punch biopsies and with conization specimens 
in 40 patients 











No. of 
patients 






Conization specimen 


Punch biopsy 





Carcinoma in situ Carcinoma in situ 28 
Carcinoma in situ Microinvasion 3 
Inadequate tissue Carcinoma in situ l 
Moderate dysplasia Carcinoma in situ 2 
Severe dysplasia Carcinoma in situ : 
Carcinoma in situ No residual neoplasia 3 





recently, colposcopy has been utilized to help delineate 
the extent of the lesion). Chromic sutures were placed 
high on the cervix at 3 and 9 o’clock for traction and 
hemostasis. Cold-knife conization was performed to in- 
clude the entire squamocolumnar junction and all 
Lugol's solution-positive areas. The cone included the 
-majority of the endocervical canal. Dilatation and 
curettage also were performed. Hemostasis was 
— achieved with either Sturmdorff stitches or a continu- 
ous running stitch. 

 Conization specimens averaged 2 to 3 cm. in diame- 
ter and 2 cm. in length. After preliminary fixation in 10 
per cent formalin, the entire specimen was serially 
blocked at 0.3 cm. intervals in the direction of the axis 
of the cervical canal. These pieces of tissue were then 
embedded in paraffin en toto, and a single section 3 to 
4 u thick was cut from each. Depending on the size 


of the conization specimen, 30 to 100 tissue sections 
were examined per case. In those patients who under- 
went subsequent hysterectomy, the cervix was ampu- 
tated from the uterus 1 cm. above the internal os and 
evaluated in the same manner. 


Results 

The age of patients with carcinoma in situ ranged 
from 19 to 73 years, with a mean of 37.8. The age 
distribution was as follows: 30 years or less, 29.4 per 
cent; 40 years or less, 64.7 per cent; and 50 vears or 
less, 89.3 per cent. The mean age for patients with. 
microinvasion was 42.6 years; for patients with residual 
carcinoma in the postconization hvsterectomy speci- 
men, 48.5 years. The youngest patient with residual. 
carcinoma was 37 years old. The parity of the 75 pa- 
tients is as follows: para 0, 17.3 percent; 1, 21.3 per- 
cent; 2, 25.3 per cent; 3, 10.7 per cent; and 4 or great- 
er, 25.3 per cent. Sixty-five per cent of the patients 
were asymptomatic. The only positive finding in these 
patients was an abnormal Papanicolaou smear. 

For 40 patients (Table I), punch biopsies were part 
of the evaluation. Colposcopically directed punch biop- 
sies were employed during the last year of the study. In 
28 of the 40 patients, the results obtained with the 
punch biopsy and with the cone specimens were 
identical. Nine patients had more advanced lesions in ' 
the cone specimen. In three patients, carcinoma in situ 
was observed in the punch biopsy specimen, but no 
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residual neoplasia was present in the cone specimen. 
The usefulness and accuracy of colposcopy are demon- 
strated by the fact that two of these three patients with- 
out residual neoplasia in the cone specimen had col- 
poscopically directed punch biopsies. 

Four patients had cervical biopsies followed by hys- 
terectomy. Three patients had cervical biopsies that 
showed carcinoma in situ, but the subsequent cone 
specimen did not reveal residual carcinoma, and no 
further operation was performed. Seven other patients 
were also treated by conization alone. The 10 patients 
treated by conization without additional operation 
were managed during the last two years of the study. 
The follow-up period is consequently limited; how- 
ever, no residual or recurrent disease has been de- 
tected to date. 

For 58 patients, cervical conization was followed by 
hysterectomy. Of these, 53 were performed approxi- 
mately six weeks after conization. Only six, or 10.3 per 
cent, of the 58 patients had residual carcinoma in the 
hysterectomy specimen. In all six patients, residual car- 
cinoma was present high in the endocervical canal, be- 
yond the apex of the previously removed cone. One 
of the six patients also had residual disease at the mar- 
gin of the cone. 

Histologic examinauon of the cone specimens re- 
vealed that the margins of resection were free of tumor 
in all but one patient. Two patients had carcinoma in 
situ high in the endocervix; three had very extensive 
carcinoma in situ (as much as 40 per cent of the cone); 
and two had deep glandular involvement. Of these 
eight patients with extensive disease in the cone speci- 


men, four had residual carcinoma in the subsequent. 


hysterectomy specimen. Histologic study of the other 
cone specimens (Fig. 1), did not reveal extensive 
length, width, or depth of the tumor. Only two of the 
patients with residual carcinoma were in the latter 
group. 

One patient had a cervical conization performed 
elsewhere. During her follow-up visits, a Class III 
papanicolaou smear was obtained, so an abdominal 
hysterectomy was performed. The hysterectomy spec- 
imen did not demonstrate residual disease. 

A total of 69 cervical conizations were performed. 
Seven, or 10.1 per cent, bled sufficiently to warrant 
readmission four to 15 days later. Another patient de- 
veloped cellulitis, and another acquired septicemia, 
which responded to antibiotic therapy. Thus, the inci- 
dence of significant complications following conization 
was 13 per cent. . 

Two patients had hysterectomies for other causes, 
and carcinoma in situ was unexpectedly found. 
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Comment . 


The 10.3 per cent incidence of residual carcinoma in 


the hysterectomy specimens of patients who had 


undergone previous cone biopsy is lower than that re- 
ported in the literature. The care taken in performing 
the conizations and the size of the specimens may in 
part account for the low rate. Possibly, patients in a 


private hospital seek medical care more frequently, so 


the disease is found earlier. However, most hysterec- 
tomies were performed six weeks after conization. This 
time interval may be important, because the healing 


process may eliminate any residual tumor that would 


have been present if the specimen had been removed 
sooner. Mechanically, tissue reaction may destroy the 


. residual carcinoma, or the conization may create a fa- 


vorable alteration of the immunologic balance between 
the host and the neoplasm.P? Only five hysterectomies 
were performed within three days cf conization, and 
one patient showed residual carcinoma in situ in our 
series. Pederson and Jeffries'! reported a 42 per cent 
incidence of residual carcinoma in situ; they usually 
performed hvsterectomy two days after conization. 

. In five of the six patients with residual disease, re- 
sidual carcinoma was only demonstrated high in the 
endocervical canal of the hysterectomy specimen. One 
of the six patients had residual carcinoma both at the 
margin of the cone and high in the endocervix. This 
would indicate that extending the apex of the coniza- 
tion farther up the endocervical canal could further 
decrease the incidence of residual disease. Cervical 
stroma and cervical competence could be preserved, as 
we are primarily interested in removing the epithelial 
layer. 

Our complication rate for cervical conization, 13 per 
cent, is the same as that generally reported in the litera- 
ture. | 

Approximately 30 per cent of our patients. with car- 
cinoma in situ were 30 years old or less, and one was a 
teen-ager. Other authors have also described car- 
cinoma in situ in teen-agers: The mean age of pa- 
tients with residual carcinoma was more than 10 years 
greater than the mean age of patients with carcinoma 
in situ and no residual disease. In our small series, no 
patient under the age of 36 had residual carcinoma. 

In four of the six patients with residual carcinoma, 


the extent of the neoplasm on the cone specimen sug- 


gested a greater likelihood of residual carcinoma. His- 
tologic examination revealed that the tumor extended 
to the margin of the cone, involved large areas of the 
cone, or went deep into: the endocervical glands. We 
believe patients with these lesions have a more ad- 
vanced form of cervical carcinoma in situ and require 
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hysterectomy. However, patients with limited areas of 
carcinoma in situ on the cone specimen can be treated 
with conization and careful follow-up. Follow-up 
should include cervical-vaginal cytology examinations 
every three months for the first two years and every six 
months thereafter for life.!* | 

The anatomic extent of the lesion and not just the 
histologic diagnosis must be taken into accóunt when 
the mode of therapy is decided upon. Other authors 
have also indicated a positive correlation between the 
size of the lesion on the cone specimen and the inci- 
dente of residual carcinoma.!^ ° Four of the patients 
reviewed had cervical biopsies followed by hysterec- 
tomy. In general, this practice should be condemned. 


Unless a well-trained colposcopist is available, cervical. 


biopsies that reveal carcinoma in situ should be fol- 
lowed by cervical conization to rule out invasive car- 
cinoma. A well-trained colposcopist may be able to 
delineate the anatomic extent of the lesion and then 
recommend conization or hysterectomv. 

In this study, no residual carcinoma was observed in 
seven patients who had microinvasion (less than 1 mm. 
below the basement membrane) on the cone specimen. 
Although the definition of microinvasion is still unset- 
tled, we agree with other authors? who believe that 
more than 1 mm. of stramal invasion indicates a 
‘greater degree of cancer than is recognized as microin- 
vasive cancer by most pathologists. We concur that 
stromal invasion, of less than 1 mm. with absence of 
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demonstrable vascular penetration by malignant cells 
can be treated satisfactorily with a simple hysterec- 
tomy.* Stromal invasion greater than 1 mm. usually 
involves a large volume of invasive cells and should be 
considered frankly invasive carcinoma until more data 
are available. 

Hysterectomy was the most common form of ther- 
apy in this study. However, in retrospect, almost 90 per 
cent of the patients who had conization followed by 
hysterectomy apparently were cured by conization 
alone. Persistent and/or recurrent disease can occur 
after either conization or hysterectomy, so careful 
follow-up is mandatory.” Hysterectomy should not 
create a false sense of security; a recurrence rate as 
high as 8.1 per cent has been reported after total hys- 
terectomy.'? Most cases of persistent disease are recog- 
nized within the first postoperative year, and, although 
late recurrences in both the cervix and vagina are rare, 
they are equally common after conization and after 
hysterectomy.? Subsequent invasive carcinoma is 
equally frequent, regardless of therapy.? 

As a result of this study, we intend to base the choice 
of therapy largely on the pauents age and the 
anatomic extent of the lesion in the cone specimen. 
With this approach, we hope to reduce the incidence of 
hysterectomy and rely more on conization and careful 
follow-up as effective therapy for cervical carcinoma in 
situ. 
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Relationship between catecholamines and the periodicity 


of spontaneous uterine activity in a nonpregnant 


primate (Macaca mulatta) 


GUY M. HARBERT, Jr., M.D. 
Charlottesville, Virginia 

FREDERICK P. ZUSPAN, M.D.* 
Chicago, Ilinois 


Rhesus monkeys were used to delineate the relationships of the variations in 

and circadian patterns of spontaneous uterine activity and neurohormones. 

Measurements were made in unanesthetized, nonpregnant animals confined to restraining 
chairs and maintained in a controlled environment. Part | of the study correlated average 
intrauterine pressure and frequency of contractions with endogenous norepinephrine and 
epinephrine excretion. Differences related to menstrual phase and time of day were 
recorded in all four variables. Lowest values occurred in the secretory phase during the 
periods of darkness, and highest values occurred in the proliferative phase during the 
periods of light. Intrauterine pressure and norepinephrine excretion consistently exhibited 
diurnal variations conforming to sine curves and were statistically correlated (r — 0.838, 

p « 0.001, No.= 138). Part 2 of the study evaluated the effect of catecholamine 
suppression and selective blocking of adrenergic receptors on uterine activity. Continuous 
infusion of reserpine produced a dose-related reduction in the average values and circadian 
patterns of uterine activity and norepinephrine and epinephrine excretion. Alpha adrenergic 
blockade by phentolamine infusion reduced base-line resting pressures, decreased the 
frequency of contractions, and abolished the diurnal variations of uterine activity. Beta 
blockade (propranolol) increased the resting pressure and the amplitude of contractions. 
The data indicate that adrenergic receptors and catecholamines, especially norepinephrine, 
have a causal role in the occurrence of spontaneous variations in and the establishment of 
the circadian pattern of uterine activity. (AM. J. OBSTET. GYNECOL. 129: 51, 1977.) 


VARIATIONS IN THE contractile patterns that occur 
without apparent external cause are a characteristic of 
spontaneous activity of the uterine muscle. These vari- 
ations are reflected in measurements of frequency, am- 
plitude, duration, and resting pressures of the contrac- 
tile complexes. Previous studies of nonpregnant uteri 
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have demonstrated that in both human! and nonhu- 
man primates? this phenomenon follows a time course 
that is repetitive and predictable and varies in a diurnal 
pattern during all phases of the menstrual cycle. 
Circadian rhythms have been described for a variety 
of other biophysical, biochemical, and morphologic 
phenomena, including catecholamine excretion.? Fur- 
thermore, the effects of exogenous norepinephrine 


and epinephrine on uterine contractility have been well 


estsblished.* Taken together, these observations sug- 
gest that the adrenal neurohormones norepinephrine 
and. epinephrine and the adrenergic neural mecha- 
nisms may account for the diurnal changes in uterine 
motility. 

The present study utilized nonpregnant, nonhuman 
primates (Macaca mulatta) to delineate the relation- 
ships between the circadian patterns tn spontane- 
ous uterine activity, the urinary excretion of two cat- 
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Fig. 1. Illustration of the diurnal patterns of uterine activity and catecholamine excretions measured 
during the proliferative phase (left) and the secretory phase (right) of the menstrual cycle. Each data 
point represents the amount of norepinephrine and epinephrine excreted, the average values of 
uterine pressure, and the frequency of contractions recorded over a four-hour period. The 12 hour 
periods of light and dark are represented by the clear and stippled background areas, respectively. 


echolamines, norepinephrine and epinephrine, and 
the alterations in adrenergic neuroreceptors. 


Material and methods 


Rhesus monkeys that weighed 6 to 8 kilograms and 
had demonstrated regular menstrual cycles were se- 
lected from our primate colony. Vaginal smears were 
obtained for cytologic evaluation and cycle phasing. 
The experimental variables were: monitored continu- 
ously in unanesthetized animals confined to restraining 
chairs. The animals were maintained in a controlled 
environment with regulated temperature and noise 
levels and were subjected to alternating 12 hour cycles 
of dark.and constantintensity light. Intrauterine 
pressure and frequency of contraction were measured 
by an open-ended catheter method with on-line elec- 
tronic integration of the area under the uterine 
pressure curve to facilitate quantitative evaluation? 

The study consisted of two parts. In Part 1, correla- 
tion between the circadian patterns of spontaneous 
uterine activity and urinary excretion of endogenous 
norepinephrine and epinephrine was determined. 
Urine obtained by.catheter was collected in refriger- 
ated vessles containing preservatives of 10 mg. of 
sodium metabisulfite and 3 ml. of 6N hydrochloride. 
The volume of each sample was determinéd; the pH 
was adjusted to a range of 1.0 to 3.0 with 6N hydro- 


chloride or sodium hydroxide, if necessary, and the 
specimens were frozen for transport and subsequent 
measurement of catecholamines. . 

Norepinephrine and epinephrine concentrations 
were determined by the method of Zuspan and 
Cooley. After thawing; each specimen was depro- 
teinized with perchloric acid and divided into three 
fractions. Two. fractions were employed as. duplicate 
samples. The third fraction was assayed with an inter- 
nal standard which contained both norepinephrine 
and epinephrine. This was used for recovery calcula- 
tions (mean 82 per cent + 4 S.E)), and the values were 
corrected accordingly. A blank was run on each sam- 
ple. The sensitivity of the method was 0.1 ug per mil- 
liliter for norepinephrine and 0.01 wg per milliliter 
for epinephrine. Duplicate samples that did not agree 
within 10 per cent were excluded. 

In Part 2, the effect on the circadian pattern evi- 
denced by spontaneous uterine activity of phar- 
macologic depletion of catecholamines, as well as selec- 
tive blocking of alpha and beta adrenergic receptors, 
was evaulated. Constant intravenous infusion of reser- 
pine was used to suppress the stores of catecholamines 
in the adrenal medulla and peripheral tissues. Phen- 


tolamine and propranolol were used to selectively’ 


block alpha and beta adrenergic receptors, respective- 
ly. These drugs were administered by continuous 
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Table I. Analysis of variance for Fourier terms of differences between the six four-hour periods of the day for 
uterine activity and catecholamine excretion (No. M-40) . i 







Intrauterine 
pressure (mm. Hg) 





Degrees of Mean F 
Term ‘freedom square ratio 


Proliferative phase 
Days 4 565.28 8.49% 
Effect of a, and b, 2 470.48 7.06* 
Effect of a; and b» 2 128.26 1.92 
Scatter i 1.22 0.02 
Days X (a1, bi) 8 57.53 0.86 
Days X (as, by) 8 104.49 1.57 
Days X scatter 4 66.60 

Secretory phase 
Days 5 -12.49 2.97 
Effect of a; and b, 2 40.45 9.63* 
Effect of a; and b, 2 1.29 0.30 
Scatter I 20.58 4.00 
Days x (ai, bi) 10 3.47 0.82 
Days X (a2, b») 10 3.89 0.92 
Days X scatter 5 4.19 


*p « 0.05. 


intra-aortic instead of intravenous infusion in order to 


permit more accurate estimation of the amount of test 
agent reaching the target organ and to decrease the 
adverse systemic effects which could cause rapid dete- 


rioration of the experimental preparation, The effect 


of alpha adrenergic blockade was tested by administra- 
tion of phenylephrine. Beta blockade was tested with 
isoproterenol. 


Results 


Part 1. Four monkeys were studied for periods rang- 
ing from 1] to 25 days. A total of 134 urine fractions 
for catecholamine determinations were successfully 
collected: during the proliferative and the secretory 
phases of the menstrual cycle. 

Fig. 1 presents drawings of the average uterine activ- 
ity and excretion of norepinephrine and epinephrine 
measured during the proliferative phase of the 
menstrual cycle and during the late secretory phase in 
the same monkey. The four-hour time base for mea- 
surement of uterine activity was chosen to correspond 
with the intervals of urine collection. Although this 
tends to conceal the variation around the daily mean 
of average pressure and frequency of contraction, a 
diurnal pattern was present in all four variables. Values 
of uterine activity and catecholamine excretion were 
lowest during the periods of darkness; highest values 
occurred during the period of light. 

In order to further evaluate these differences ob- 
served during the day, the average values of uterine 
activity and norepinephrine and epinephrine excretion 


J 





Frequency 
(contractions/min.). 


Norepinephrine 
excretion (14g) 






Epinephrine 
excretion (mg) 





Mean P. Mean I Mean F 
square ratio square | ratio square 


0.2354 3.45 3.6424 4.78 0.599510 1.04 
0.7502 11.02* 5.6976 7.47* 1.257381 2.18 
0.0109 0.16 3.3095 4.34 0.345525 0.60 
0.0020 0.03 0.4220 0.55 2.158936 3.75 
0.0970 1.42 2.3613 3.09 0.376372 0.65 
0.0831 1.22 2.1312 2.79 0.243313 0.42 
0.0681 0.7620 0.575010 

0.2086 8.70* 1.0009 7.12* 0.173327 0.78 
0.2500 ^ 10.43* 1.0787 0.92 * 0.084648 0.38 
0.0152 0.63 0.2558 1.97 0.026200 0.11 
0.0119 0.50 : 0.0330 0.25 3.730579 16.84* 
0.0189 0.79 0.2688 2.07 0.108833 0.49 
0.0279 1.16 0.2346 1.81 0.104802 0.47 
0.0239 0.1295 0.221476 


measured in a different monkey over five consecutive 
days during the proliferative phase of the menstrual 
cycle and over six consecutive days during the late se- 
cretory phase were subjécted to the analysis of variance 
for Fourier terms." The average values of uterine activ- 
ity and catecholamine excretion were greater during 
the proliferative phase than during the secretory phase 
of the menstrual cycle. This is reflected by the mag- 
nitude of difference between the corresponding 
mean-square values (Table I). The analyses of variance 
show that there is significant variability caused by dif- 


ferences in intrauterine pressure on various days dur- 


ing the five days measured in the proliferative phase 
and in frequency of contraction and norepinephrine 
excretion during the six days measured in the secretory 
phase. Statistically significant variation between days 
was not present for the other variables in either cycle 
phase. The results also show that there is a significant 
variability caused by differences in uterine activity and 
norepinephrine excretion between the six four-hour 
periods of the day in both phases of the menstrual 
cycle. The F ratios of the first and second Fourier terms 
established for variation between the periods of each 
day for intrauterine pressure, the frequency of con- 
traction, and norepinephrine excretion indicate that 
these variations conform to highly significant sine 
curves. The apogees occur during the period of light. 
The mean of the time of maximum response for the 
five days. measured in the proliferative phase was at 
1436 hours +60 minutes for pressure and 1315 
hours 74 minutes for norepinephrine excretion. 
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Fig. 2. Comparison of average hourly values of intrauterine pressure and norepinephrine excretion 
measured in four monkeys. The solid lines represent the best straight-line fits of the data calculated 
by the method of least squares with intrauterine pressure used as the dependent, y = 5.6 + 27.4 (x), 
and the independent, x = 0.003 + 0.026 (y), variable. The correlation coefficient of 0.838 is highly 
significant, indicating that an increase in the amount of norepinephrine' excreted in the urine is 
associated with an inzrease in the activity of the uterus, as measured by calculation of the average 


pressure under the contractile curve. 


LI 


The means in the secretory phase were 1129 
hours + 108 minutes for pressure and 1317 
hours + 84 minutes for norepinephrine. The time of 
maximum frequency of contraction occurred several 
hours before the maximum pressure values in 
both phases, 1056 hours + 86 minutes and 0657 
hours + 55 minutes. A statistically significant Fourier 
component in the variation of epinephrine excretion 
during the day was. not present in either phase. Cal- 
culation of the correlation coefficients by the method 
of least squares indicates that of the four variables only 
the variations in intrauterine pressure and norepi- 
nephrine excretion are statistically correlated in both 
the proliferative (r = 0.836, p < 0.001) and the secre- 
tory (r = 0.524, p < 0.05) portions of the menstrual 
cycle. 

The scattergram illustrated in Fig. 2 graphically 
presents the values of norepinepárine measured in the 
134 individual urine fractions collected from the four 
monkeys -plotted against the corresponding values of 
intrauterine pressure. To compensate for differences 
in urine collection periods between, individual sam- 


plings and between animals, the values are expressed : 


as the average amine excretion in micrograms and 
pressure in millimeters of mercury per hour. The av- 
erage hourly excretion rates of norepinephrine ranged 
from 0.05 to 1.59 wg per hour. Lowest values were 


obtained during the periods of darkness in the secre- 
tory phase of the menstrual cycle, and highest values 
were obtained during the periods of light in the pro- 
liferative phase. Individual values of intrauterine 
pressure ranged from 31.8 to 54.5 mm. Hg and corre- 
sponded to the animals displaying the lowest and high- 
est norepinephrine excretion rates. The coefficients of 
correlation obtained by comparison of norepinephrine 
excretion rates with average intrauterine pressures for 
individual animals were all highly significant. The cor- 
relation coefficient obtained for the 134 paired values 
was 0.838, p « 0.001.. 

The excretion rates of epinephrine in the 134 sam- 
ples ranged from 0.001 to 0.795 wg per hour. Com- 
parison, of the individual hourly average excretion 
rates of epinephrine with the hourly average values of 
uterine activity yielded correlation coefficients of 0.164 
(p > 0.10) for pressure and 0.126 (p > 0.10) for fre- 
quency. | 

Part 2. Initial studies measured the effect of en- 
dogenous catecholamine suppression on average val- 
ues of uterine activity in four monkeys. Reserpine was 
infused at rates calculated to deliver dosages of 12.5, 
25, 50, 100, and 200 mg. per 24 hours. Fig. 3 is repre- 
sentative of the response observed with infusion of 25 
mg. per 24 hours (0.0173 mg. per minute). The excre- 


tion of norepinephrine was suppressed from a mean of . 
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Table II. Effect of, catecholamine suppression and rr receptor blockade on the diurnal (Fourier) 


i " 


patterns of intrauterine pressure and frequency of contraction 


Proli iferative phase 








F requency 


Pressure (mm. Hg) | (contractions/min. ) 


0.47*. , 


0.03* . 


A. Reserpine E m" E 
M-007 ' 0- 3: : 297 6.1* 0.52.  0.27* 
95  .4 21.6 4.6* 0.31 > 0.13- 
50 3 18.7 21* 0.25°. 0.08 
M-000 0° 3  .:182 6.6% °.0.72 .0.23* — 
12.5: 4 14.9 5.1* 0.57 0.20* 
25 5- 12.8 6.3* . 0.41.  0.17* 
50 3 11.2 1.5* 038  .0.11* - 
M-41 0 . 8 24.7 6.2* . 197. 043*. 
25 . 4 19.6 3.4* 1.03 ` 0.38* 
50 4 15.2 " 3.1* | 0.3 0.16*. 
M-4] 0 3 28.4 52* 1.13 0.19% 
a 100 6 12.3 129* . 0.87  004*'. 
200 3 9.8 — 0.88 — 
B. Phentolamine ` ! a 
M-204 0 3 29.7 7.3% ‘0.68 '0.14*. 
25 65 248 4.7* 0.49 0.05% 
5 5 25.3 3.8* 0.51- | 0.05*. 
M-209 . 0 3 33.6 9.7* 035  OlII*. 
5 4^. 30.3 6.5* . 0.294 ` 0.06* 
920 ` 3 18.4 — 0.17 ES on 
M-209. 0 4 30.1 5.7* - 041 0.15%. 
10. 7 22.0 -— 099. * ae. | 
M-314  '0 3 . 86.5 12.1* | 1.68  0.64* 
.10 . 4^ 278 7.4* — 1.21 
20. 3 20.1 — ^ ' 0.88: — 
* 40. 2. 164 - 0.82 - 
C. Propranolol TE an 
© M-212 0 3 18.9 1.1*. .041  -:0.09* 
25 4 24.] 0.7* | 0.380 >- 0.15*. 
55. 6 2490 1.5* ,.. 0.36 | 0.8* ` 
M-212 .0 .. 4 23.6 3.5* 0.38: -0.14* 
110 6° 9286 4.6* — 0.51  .0.26* 
M-414 0 3 14.6 18*° 0.57 0.10% 
200 4 27.3 26* 0.36 © 0.13*. 
400 6 28.5 4.9*  :0.42 


t 







Drug dosage 
|| (No. of |. 


e 


Li + 
. p A 
€ af Ed Dod é 4 
a 


aon phase — 
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F requency 











Pressure (mm. Hg) tua Ru Md ) 


f E days 
[| Animal mon- | Semi- 
|. No. ilored) | hr. day |. amplitude amplitude 
. M-007 . 0 49- 16.3 4.9* -© 0.19°  0.08* 
JEMEN BOs 3 10.7 2.1* ; (0.13 0.05% 
100 4 4.8 0.6* 0.10 . 004* , 
. M-37 0 3 ` 852 8.8* 1.20. 0.67* _* 
50: 4 26.4, 3.9* 0.97 . 0.56* 
100  .9 17.5 14* 0.83  023* 
200 2  .116 — 0.77 — ' 
M-204 | 0.8 27.4 4.666 041 0.18% 
F 86 12 (217 — 0.33 — 
M-200 (àXÀ40. 4 18.3 2.6* :'0.28  0.11* 
J0 -: 3. 115 — “0.17 — 
.20 3 . 94 — 0.13 — 
‘M-212 0° 58 99.8 10.3% 086 0.31% 
| 5 4 24,1 7.4* 0.61 0.22% 
10. 3 23.2 4]* 0.55 0.14% 
M:414 0 4 38.1] 10.3* 0.78 0.17% 
| 40' 3 24.8 — 0.67 — 
"CB. 323 15.3 —' . 041 — 
M-212 ., 0. 3 19.2 2.00 :0.31 0.08% 
50 3 21.8 2.8* 0.33 0.10% 
| - 100 3 9263 4.1* , 0.46 — 0.16* 
M314 0 3. 2985 2.2% 0.63 . 0.23* 
' 100. 3 .324 2.6* 0.85  :0.44* 
. 200: 4 29.] 1.1* . 0.88 0.42 
.. 400 4 37.6 2.4* . 0.76 0.27% 





*p Value for F ratio < 0.05. 
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P 
` 


9.60 pg per 24 hours + 1.84 S.E. recorded during a 
five-day control period to a mean value of 3.63 ug per ` 


24 hours + 0.52 S.E. during five days. of continu- . 


ous drug infusion. The pretreatment values of epi- * 
nephrine excretion were suppressed more than 50 per’ ' 
cent to a mean value.of 1.249 ug per 24 hours-+ 0.027 - 


S.E. Average intrauterine pressure was decreased to. 
values of less than 15 mm.. Hg and frequency to less 


than one contraction every two minutes. ‘Variation be- ^ 
tween the four-hour pere of measurements was still . 


- contraction (Fo, 4 = 


present and con tonuied to : a sine curve e for average in- 
trauterine pressure (Fz, 4 = 8.32), average frequency of 
= 6.94), and norepinephrine excre-. 
tion (Fe, 4 — 7.89). At reserpine dosages of 50 or 100 
mg. per-24 hours, norepinephrine-excretion was de- 
creased to values of less than 1.0 wg per: 24 hours, and ` 
epinephrine excretiori was decreased to less than 0.5 


-eg per 24 hours. 


Table II, A, summarizes the response of uterine ac- 


. . tivity to ‘various dosages of reserpine. After a control 
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Fig. 3. Illustrations of the response of uterine activity and norepinephrine and epinephrine excre- 
tion to suppression of catecholamine stores by continuous intravenous infusion of reserpine. The 
plot represents two consecutive days of recording. The period of reserpine infusion is indicated by 
the horizontal bar listing dosage rate: Reserpine administration was begun during the late prolifera- 


tive phase of the menstrual cycle and delayed ovulation. 


period of three to four days when no drug was given, 
each dosage level of the drug was administered by con- 
tinuous intravenous infusion for the number of days 


indicated. To reduce the masking effect of the pro- 


longed urine collection periods on variations in uterine 
activity, calculations of the analysis of variance for 
Fourier terms were performed on the average hourly 
values of intrauterine pressure and frequency of con- 
tractions. The mean values of uterine activity for the 24 
hour day and the semiamplitudes of the statistically 
significant Fourier curves are shown. At drug dosages 
of 100 mg. or less per 24 hours, a statistically significant 
diurnal variation of average uterine activity persisted. 
The amplitudes of the sine curves were decreased in 
relation to drug dosage. The ‘decrease in values of av- 
erage intrauterine pressure resulted not only from a 
decrease in frequency of contraction but also from a 
reduction in amplitude of the contractile complexes 
and a decrease in the resting base-line pressure. A 
statistically significant periodic regression of uterine ac- 
tivity was not observed in either monkey given reser- 
pine at a rate of 200 mg. per 24 hours. 

The alpha adrenergic blocking agent phentolamine 
was administered to five monkeys over a combined 
period of 67 days (Table II, B). The statistically signifi- 
. cant Fourier component of the hour-to-hour variation 
of both average intrauterine pressure and average fre- 


quency of contraction was abolished in seven of the 
nine experiments in which infusion rates delivered 
more than 5 mg. of phentolamine per 24 hours. The 
variations in the average hourly values of intrauterine 
pressure and frequency of contractions were above and 
below the mean for the day during both the period of 
darkness and the period of light. In general, the 
amplitude and configuration of the contractile com- 
plexes remained unchanged from preinfusion patterns 
while frequency of contractions and uterine base-line 
pressure were decreased in relation to drug dosage. 
Upon discontinuation of the phentolamine infusion, 
the diurnal rhythm of both intrauterine pressure and 
frequency of contractions returned and exhibited es- 
sentially the same circadian patterns as those recorded 
during the control period. The mean excretion rates 
for norepinephrine and epinephrine obtained during 
the periods of phentolamine infusion were not statisti- 
cally different from the excretion rates measured dur- 
ing the control periods. 

Two animals, Nos. M-212 and M-314, continued to 
exhibit a statistically significant diurnal variation in 
uterine activity at a phentolamine infusion rate of 10 
mg. per 24 hours. Simultaneous infusion of phenyl- 
ephrine at a rate of 0.5 mg. per minute increased the 
frequency and amplitude of the contractile complexes 
and elevated the resting base-line pressure over 10 
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mm. Hg, indicating incomplete alpha adrenergic block- 
ade. Increasing the dosage of phentolamine abolished 
the diurnal patterns of uterine activity in both mon- 
keys. 

Blockadé of beta adrenérgic receptors was accom- 
plished in three monkeys by continuous intra-aortic in- 
fusion of propranolol over a combined period of 43 
days. The infusion rates of the drug delivered dosages 
up to 400 mg. per day. As summarized in Table II, C, 
the analysis of variance for Fourier terms indicates that a 
diurnal variation in both average intrauterine pressure 
and frequency of contractions persisted at all dosage 
rates. With complete beta adrenergic blockade, resting 
base-line pressure and amplitude of contractions in- 
creased. Frequency of contractions remained un- 
changed or was slightly increased. The apogees of the 
sine curves of uterine activity were significantly corre- 
lated with the diurnal variations in norepinephrine but 
not epinephrine excretion. 


Comment 


Exogenous catecholamines elicit specific responses of 
the nonpregnant human uterus.? Norepinephrine in- 
creases the intensity and frequency of contractions and 
may raise resting pressures during uterine diastole. On 
the other hand, epinephrine depresses the intensity 
and, to a lesser degree, the frequency of contractile 
complexes. Adrenergic receptor-blocking drugs alter 
these effects, a phenomenon which suggests that alpha 
and beta receptors have a physiologic importance in 
uterine activity. Furthermore, excretion of endoge- 
nous norepinephrine is higher during the proliferative 
phase of the cycle when the uterus is more active than 
during the rnidsecretory phase when the myometrium 
is more quiescent.? 

The patterns of spontaneous uterine activity rec- 
orded during a given phase of the menstrual cycle in 
the rhesus monkey are similar to those recorded dur- 
ing comparable cycle phases in the human subject.” Fig. 
] and Table I illustrate that, as in the human, the 
amount of norepinephrine excreted by the monkey is 
greater during the proliferative phase of the menstrual 
cycle when average values of intrauterine pressure and 
frequency of contraction are high than during the se- 
cretory phase. The association of norepinephrine 
excretion with average values of intrauterine pressure 
is reiterated in Fig. 2. 

The amount of norepinephrine and epinephrine ex- 
creted by the kidney is only a portion of that released 
from the adrenals and the neuroreceptors and does 
not necessarily reflect the tissue concentrations of these 
neurohormones. However, since approximately one 
third of radioactive norepinephrine injected into the 
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vascular system is excreted within 20 minutes and the 
majority within six hours,!? variations in the amounts 
released and in the concentrations that bathe the 
myometrium should be reflected in the excretion rates. 

In addition to their variations during the phases of 
the menstrual cycle, norepinephrine and epinephrine 
excretion and uterine activity generally display diurnal 
patterns. The lower values occur during the periods 
of darkness, and higher values occur during the 
periods of light.. Norepinephrine excretion and in- 
trauterine pressure consistently show these patterns 
which conform to highly significant sine curves with 
comparable phase angles. The correlation coefficients 
obtained by statistical comparison of norepinephrine 
excretion and intrauterine pressure are highly 
significant, indicating that an increase in the amount of 
norepinephrine excreted in the urine is associated with 
an increase in the activity of the uterus as measured by 
calculation of the average pressure under the contrac- 
tile curve. 

Although a statistical correlation between two vari- 
ables does not necessarily indicate a cause-and-effect 
relationship, its existence in the present study suggests 
a possible role for norepinephrine in the occurrence of 
spontaneous variations in and the establishment of the 
diurnal pattern of uterine activity. However, the 
present information does not distinguish whether this 
correlation results from a direct or.an indirect role for 
norepinephrine. The regression equation, calculated 
with uterine activity as the dependent variable (Fig. 2), 
indicates that when norepinephrine excretion was at 0 
uterine pressure would be essentially at or slightly 
below base-line diastolic values. The alternate regres- 
sion line, obtained by reversing the dependent and in- 
dependent variables, indicates that when average 
pressure within the uterine cavity was 0 there would 
still be 0.003 ug of norepinephrine excreted per 
hour. While either of these circumstances could be 
physiologically sound, the great quantity of sympa- 
thetic nerves to the uterus and the blood vessels which 
supply it"! suggests that the acceptance of uterine activ- 
ity as the dependent variable would be more correct. 

The possible causal relationship of norepinephrine 
to variations In spontaneous uterine activity is rein- 
forced by studies of the effect of catecholamine sup- 
pression (Fig. 3 and Table II, 4). Continuous infusion 
of reserpine resulted in a dose-response type of reduc- 
tion in the average values of intrauterine pressure and 
frequency of contraction, as well as the semiamplitudes 
of the diurnal curves. Further support is found in the 
observation that blockade of alpha adrenergenic recep- 
tors abolishes the circadian pattern of spontaneous 
uterine activity (Table II, B). 
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The lack of correlation between epinephrine excre- 
tion rates and uterine activity suggests that while 
exogenous epinephrine does cause specific reactions of 
the myometrium the endogenous concentration of this 
neurohormone does not play a detectable role. An al- 
ternative possibility may relate to the relative pro- 

‘portions of epinephrine and norepinephrine. Epi- 
nephrine excretion is less than that of norepinephrine 
in all phases of the menstrual cycle. The depressant, 
inverse relationships of epinephrine to uterine activity 
may be annulled by the greater concentration of nor- 
epinephrine. 

Involvement of both epinephrine and norepineph- 
rine in the occurrence of spontaneous variations in and 
establishment of the circadian pattern of uterine activ- 
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ity is indicated by the present data. Alpha adrenergic 
blockade lowered base-line pressures and decreased. 
frequency of contractions; ‘these same responses were 
also noted on administration of epinephrine.* Eitaer 
beta blockade or administration of norepinephrine 
produces a comparable response, namely, an increase 
in resting pressure and amplitude of contraction, Beta 
adrenergic blockade also increases the semiamplitude 
of the sine curves of both average intrauterine pressure 
and frequency of contraction (Table II, C). These ob- 
servations also indicate the circadian patterns of spon- 
taneous uterine activity are related more to the direct 
influence of adrenergic receptors within the uterus 
than to the levels of CRAIE norepinephrine or epi- 
nephrine. 
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The effect of age, gravidity, and parity on the location of 


the cervical squamocolumnar junction a$ determined by 


colposcopy | 


DONALD R. OSTERGARD, M.D., F.A.C.0.G. 


Torrance, California 


Colposcopy was used to determine the location of the squamocolumnar junction in 1,838 
patients during evaluation for abnormal Papanicolaou smears. More than 50 per cent of 
women over 26 years of age or with gravidity and parity of 2 or greater demonstrated an 
endocervical squamocolumnar junction. The frequency further increased as age, gravidity, 
and parity advanced. Age is the most powerful predictor of the location of ihe 
squamocolumnar junction. As a result of the increasing proportion of patients with 
endocervical squamocolumnar junctions associated with advancing age, gravidity, and 

. parity, the physician must assign greater importance to the endocervical cytologic 
specimen in his routine cervical cancer screening. (AM. J. OBSTET. GYNECOL. 129: 59, 


1977.) : | | 


NUMEROUS HISTOLOGY and anatomy textbooks de- 
cribe the cervical squamocolumnar junction as a pre- 
ise line of circumferential union of these two types of 
‘pithelium located at or near the external os of the 
ervix. Recent experience with the cervical colposcope, 
1owever, indicates that this is rarely the actual site of 
he junction. Its location may vary from the vagina to 
ugh in the endocervical canal, and the junction usually 
onsists of a broad surface area of squamous metapla- 
ia known in colposcopic terminology as the transfor- 
nation zone." * 

` Unfortunately, many important gynecologic proce- 
lures depend upon the historical description of the 
ocation of the squamocolumnar junction at the exter- 
ial os. The method for obtaining the Papanicolaou 
mear is a classic example. Most physicians obtain 
ytologic specimens from the external os of the cervix 
ind pay little attention to the need for modifying the 
echnique according to the variability of placement of 
he squamocolumnar junction. Cervical colposcopy al- 
ows visualization of the position of this junction and 
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permits a determination of its whereabouts in relation 
to the variables of age, gravidity, and parity. 


Methods 

Beginning in 1970, physicians recorded the location 
of the squamocolumnar junction in 93 per cent of pa- 
tients seen in the clinic for evaluation of abnormal cer- 
vical cytology. The colposcopic criteria used for 
identification of normal columnar epithelium required 
the visualization of morphologically normal villi. Be- 
cause smooth, pale pink endocervical epithelium may 
represent either normal or abnormal metaplastic 
squamous epithelium or even columnar epithelium in 
sheets, the physician classified epithelium of this 
morphologic appearance as a part of the transforma- 
tion zone. For the purposes of this study, the location 
of the normal villous pattern determined the superior 
limits of the squamocolumnar junction. 

In order to investigate the predictive power of age, 
gravidity, and parity with respect to the location of the 
squamocolumnar junction, the stepwise discriminate 
function analysis was used.’ This test selects and ranks 
the variables in order of their predictive ability. 


Results 


A total of 1,838 patients visited the clinic through 
June, 1975. Fig. 1 graphs the percentage of patients 
with endocervical squamocolumnar junctions in rela- 
tion to age, gravidity, and parity. 

The stepwise discriminate function analysis classified 
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Fig. 1. The relationship of age, gravidity, and parity to the 
presence of an endocervical squamocolumnar junction. 


Table I. Stepwise discriminate function analysis 






Predicted group membership* 










| Exocervical | Endocervical 


Patient group 

Exocervical 815 678. 826 149 174 
Endocervical 779 946 44.4 433 55.6 
Total 1,594 


*Per cent of cases correctly classified: 69.4. 


the cases on the basis of. endocervical or exocervical 
location of the squamocolumnar junction in relation to 


age, gravidity, and parity. Table I displays the results: 


of these predictions in 1,594 cases presented with 
sufficient information to employ the test. The proce- 
dure correctly classified the exocervical group in 82.6 
per.cent of the patients. Even though its predictive 
ability was less in the endocervical group (55.6 per 
cent), the over-all percentage of correctly classified 


cases was 69.4 per cent. Classification was incorrect in 
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30.6 per cent of the cases. The three variables ranked in 
the order of their predictive power were ( 1) age, (2) 
gravidity, and (3) papiy 


Comment d i 


In general, a direct relationship exists between ad- 
vancing age, gravidity, and parity and the position of 
the squamocolumnar junction. The squamocolumnar 
junction resided in the endocervical canal in 26 per 
cent of women ages 16 to 20 years and in 100 per cent 
of women over the age of 60 years. More than half of 
the women beyond the age of 26 years presented with 
an endocervical junction. Also of interest is the 
presence of an endocervical junction in 37.5 percent vd 
patients less than 16 years of age. 

The squamocolumnar junction was in the endocer- 
vix in slightly more than 30 per cent of nongravid and 
nonparous women. This gradually increased to 67 per 
cent of women with gravidity or parity of 6 or greater. 
More than half of the patients demonstrated.an en- 
docervical junction at a gravidity or parity of 2 or 
greater. 

The presence of abnormal cervical cytology as an 
indicator of possible cervical intraepithelial neoplasia 
may influence the location of the squamocolumnar 
junction. A study of patients with normal cervical 
cytology, with both this variable and the influences of 
contraceptive use controlled, is in progress. 

Because advancing age, gravidity, and parity are all 
associated with an increased likelihood of an endocer- 
vical location of the squamocolumnar junction, the | 
physician must assign greater importance to the en- 
docervical cytologic specimen in his routine cervical 
cancer-screening activities. 
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the patient-care aspects of the study. 
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Xeromammography: Five years and 559 carcinomas 


This study encompasses five years and includes 559 cancers, diagnosed at the 

Kaiser-Permanente Medical Center, Los Angeles, California. With current low-dose 

techniques, we have shown the efficacy of xeromammography, even in younger women. 

One third of the breast cancers, one third of the occult breast cancers, occurred in women 

under 50 years of age. Most important are the 161 occult cancers which were detected - 
radiographically in these five years. (AM. J. OBSTET. GYNECOL. 129: 61, 1977.) 


PUBLIC INTEREST and medical interest in the subject 
of breast cancer and the use of mammography in the 
detection of breast cancer has reached an all-time high. 
Physicians today are being confronted by informed 
and concerned patients who request clarification and 
advice. We must all be concerned because of the ex- 
treme prevalence of breast cancer, because breast 
cancer has been so importantly featured in the news 
media, and because of the controversy regarding risks 
and benefits of mammography.’ 


Material and methods 


In mid-October, 1971, we began using xeromam- 
mography as the x-ray technique for breast examina- 
tion at the Los Angeles Kaiser-Permanente Medical 
Center, Sunset Facility. It was soon evident that there 
was increased information on the xeromammogram, 
when compared to the conventional film mammogram, 
because of the high resolution and wide latitude of the 
xeroradiographic process.” We have found xe- 
romammography to be reproducible, reliable, and of 
significant importance in increasing the diagnostic ac- 
curacy in the assessment of breast disease. Several 
members of the department are responsible for the 
reporting of information on xeromammograms. 

We do not have a screening program. The patients 
are referred by physicians of our medical group. The 
patient population that is examined includes both 
symptomatic women and also asymptomatic women 
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who were considered to be high-risk patients on the 


' basis of historical data.$ ? The risk factors which we 


have deemed to be important include: prior mastec- 
tomy, nulliparity, late parity (first parity after 28 years), 
and mother or sister with breast cancer. 

By adding aluminum filters to our x-ray system, we 
are able to examine the average breast by delivering 0.5 
rad or less to the center of the breast. This total dose of 
0.5 rad would include the usual two views of the breast. 
The total dose to the midbreast is under 1.0 rad in the 
occasional patient in whom a three-view breast study is 
necessary. The examinations are of excellent diagnos- 


tic quality, and this present technique has been in use 


for eight months. ` 

In five years, there were 17,475 patients studied by 
the xeromammographic technique. Among the 2,005 
patients biopsied, 559 cancers were discovered. The 
other 15,470 patients were studied because of symp- 
toms and/or mammographic history factors. A biopsy 
was not performed in these women. 


Results 


At the Kaiser-Permanente Medical Center, there is 
an excellent opportunity for follow-up and assessment 
of accuracy. A summary of our reports and pathologic 
correlations are listed in Table 1. Among our 559 
breast cancer patients, mammography yielded a 98 per 
cent “true positive” rate, that is, 98 per cent of the 
proved cancers were detected by xeromammography. 

Among the 559 women with breast cancer, 398 (71 
per cent) were found to have abnormalities of the 
breasts, tumors, or skin changes at physical exami- 
nation. Almos: 30 per cent (161) of the 559 women 
had cancers that were occult and that were demon- 
strated only by mammography. There were 12 patients 
whose bilateral cancers occurred during our five-year 
series; six of these were simultaneously discovered 


- 


" 


om” 
vm I 


82 Frank! and Ackerman 


Table I. Report of 2,005 biopsied patients 






Pathologic diagnosis 


Xeromammographic diagnosis 


Carcinoma (suspicious 547 660 
for carcinoma or 
dominant mass 
warranting biopsy) 

Benign tumors : 12 ` 786 
Total 559 1,446 


Table II. Breast cancer classification based on 
pathology l 


Classification | No. of cases 


- Infiltrating ductal 518 
Medullary i 15 
Paget's disease | 11 
Inflammatory 2 
Comedocarcinomas 26 
Colloid ' 4 
Tubular © 4 
Micropapillary 2 
Lobular and in situ lobular 29 
Hodgkin’s disease. | 2 


bilateral cancers. Forty-five (8 per cent) of our 559 
breast cancer patients had had a prior mastectomy for 
cancer. l 2 l 

As shown in Tables II and HI, most of the breast 
cancers were infiltrating ductal carcinomas which arose 


in the breast ductal system. After breast cancer had 


been discovered by the pathologist, routine random 
sections of the breast were studied when the mastec- 
tomy specimen was submitted. Table III lists the 45 
pauents (8 per cent of 559 women with cancer) in 
whom another focus of cancer was discovered in the 
breast specimen. The predicted survival rates for pa- 
tients with breast cancer are based on the absénce or 
presence of axillary node metastases at the time of 
breast surgery. Haagensen’ stated that the 10 year sur- 
vival rate is 74 per cent if the axillary nodes are free of 
metastases but drops to 39 per cent with axillary metas- 
tases. Our data show that the incidence of positive axil- 
lary nodes is double in our patients with palpable 
cancer (28 per cent) when compared with those having 
occult cancer (46 per cent). 

Important radiographic signs of carcinoma include: 
mass, calcifications, asymmetric and prominent ducts, 
and skin and nipple changes. The association between 
periductal collagenosis and breast cancer must be em- 
phasized and will be discussed separately later in this 
article. Malignant calcifications are extremely impor- 
tant, especially in the occult carcinoma without a radio- 
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Table ITI. Patients with multiple foci of cancer 
in one breast 


. Classification | | No. of cases 


Infiltrating ductal ; 23 
with comedo ' 
Infiltrating ductal 8 

with lobular ! g 
Infiltrating ductal with 7 
Paget's disease 
Infiltrating ductal > 1 
with tubular. 
Infiltrating ductal 2 
with medullary 
Colloid with Paget's ; l 
. disease  — 
Infiltrating ductal with 2 


Paget's disease 
and comedo 


Infiltrating ductal with 1 
lobular and comedo 
Total 45 (8 per cent: 


559 cancers) 


Table IV. Significance of mass and calcifications as 


radiographic signs of carcinoma 


Classification 


161 Occult cancers 


Mass without calcifications 40 24.8 
Mass with calcifications 69 42.9 
Calcifications only 282 92.0 
Total . 161 100.0 
398 Nonoccult cancers 
Mass without calcifications 201 50.5 
Mass with calcifications 186 46.8 
Calcifications only H1 "NO 
Total 398 100.0 


graphic mass (Table IV). The prevalence of the radio- 


. graphic signs of breast cancer is summarized in Table 


V. We have found increased vascularity to be unreli- 
able and have discarded it as a useful sign of breast 
cancer. 

The age distribution of our women with breast 
cancer is reported in Table VI. We-have analyzed these 
data:in two distinct ways, all cancers considered to- 
gether and occult cancers considered separately (Table 
VI). One third of the breast cancers, indeed, one third 
of the occult breast cancers, occur in women under the 
age of 50 years. 

For many years, it has been said that about 90 per 
cent of the breast cancers are found by the patients; of 
course, we endorse breast self-examination, but almost 
40 per cent of the breast cancers in this series were not * 
palpated by the patient. Ten per cent of the cancers 
suspected by the doctor occurred in asymptomatic 
women (Table VII). 
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Errors have been made; 12 cancers have been missed 
with the xeromammographic system. Even with knowl- 
edge of all the pertinent data, including tumor size and 
location, these subsequently verified cancers cannot be 
demonstrated with the xeromammographic studies. 
There is a tendency for these missed cancers to occur 
in dense, dysplastic breasts. l 

In addition to the deficiencies of the xeromammog- 
raphy system, there have been 40 additional human 
errors. In the initial interpretation of these 40 cases, 
cancer findings were missed or misinterpreted by the 
radiologist. Second readings of the 40 cases, without 
clinical information, reveal that the findings of cancer 
are indeed on the images. These cases represent 
human errors, as opposed to the 12 errors of the 
xeroradiographic system. In these latter 12 cases, there 
are no cancer findings on the radiographic studies, 
either on initial study or upon review. It is then con- 
cluded that, for some reason, these 12 cancers were not 
delineated or imaged by the xeroradiographic system. 


Comment 


Xeromammography enables us to attain a high de- 
gree of accuracy in the diagnosis of breast cancer. 

Probablv the most important observation is that we 
were able to detect 161 occult cancers in five years. In 
designating these occult cancers, the referring physi- 
cian was always given the benefit of the doubt regard- 
ing the question of a palpable lesion. These women 
were operated upon because of a positive xeromam- 
mographic report. The decrease in axillary node 
metastases in our patients with occult cancer is remark- 
able. We concur with Wolfe!? that the over-all accuracy 
of mammography is important, but, relatively, the 
number of occult carcinomas is far more important. 

In none of the patients with simultaneous bilateral 
cancers were bilateral cancers clinically suspected. Be- 
cause of the possibility of bilateral cancers and because 
of the possibility of an occult cancer associated with a 
palpable mass in the same breast, it is recommended 
that mammography (xeromammography) precede 
every breast biopsy. 

Calcifications are important radiologic signs of breast 
cancers when calcifications may be the only manifesta- 
tion of a hidden neoplasm.! 

The prevalence of occult breast cancer in women 
under the age of 50 years is notable. The 54 younger, 
asymptomatic patients with occult cancer in our series 
were examined because of important historical high- 
risk factors, (family history, nulliparity, late parity, or 
prior mastectomy). 

We are thankfully past the time when 90 per-cent of 
the breast cancers were detected by the patients them- 


Xeromammography 63 


Table V. Radiographic signs of carcinoma 


(559 cases) 
m 


Mass 480 85.9 
Calcifications . 306 54.7 
Ductal asymmetry 180 32.2 
Skin and nipple changes 159 28.4 


Table VI. Age distribution in 559 women 
with breast cancer 







All cancers 





«30 0 0 8 1.4 
31-40 5 3.1 33 6.0 
41-50 49 30.0 144 25.6 
51-60 47 29.4 171 30.6 
61-70 45 98.1 131 93.5 
71-80 13 8.1 64 11.5 

z80 2 1.3 8 1.4 

Total 161 100.0 559 100.0 


Table VII. Breast cancer detection methods 
(559 cancers) 


Method — Efficacy % 
Breast self-examination 297 62.0 
Physician examination 398 TLS 
Xeromammography 547 97.9 
Physician examination 559 100.0 


plus xeromammography 


selves. The onus of finding breast cancer has shifted : 
from the patient to her examining physician, that onus 
now to be prominently shared by the radiologist. 

Preliminary observations tend to corroborate 
Wolfe's!^ !? data regarding breast parenchymal pat- 
terns and the risk of developing breast cancer. This 
information is useful in planning follow-ups and fu- 
ture screening programs. 

Chiacchierini and Lundin™ analyzed the Biological 
Effects of Ionizing Radiation (BEIR) report and the 
1963 Health Insurance Plan (HIP) Report’ and con- 
structed a computer model with the data from these 
two sources. Their tables show the expected number of 
breast cancer deaths averted and the person years 
gained, with the assumption that the radiation risks 
and age-specific benefits are as previously reported in 
the BEIR and HIP studies. Chiacchierini and Lundin's 
benefitrisk graphs show that in a population of 
100,000 women with 1 rad delivered to the breast per 
examination and with annual examination starting at 
the age of 35 years, one would expect. to gain 13,557 
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person years by the detection of breast cancer on the 
first examination. 'The number of person years gained 
continues to rise and shows an even greater benefit for 
the next. several years. Also, this important paper 
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Correlation between the climacteric symptoms and serum levels of estradiol, progesterone, 
follicle-stimulating hormone (FSH), and luteinizing hormone (LH) was studied in 191 
premenopausal and postmenopausal women. Significant correlation was obtained between 
the climacteric symptoms represented by the menopausal index of Kupperman and 
asscciates and serum levels of estradiol as well as LH in a subgroup of the premenopausal! 
women, ages 35 to 39 years. The symptoms were shown to be significantly related to 

serum levels of LH and inversely related to estradiol. These results confirmed that 
climacteric symptoms, at least in premenopausal women 35 to 39 years of age, could result - 
from a low output of ovarian estrogen and a high production of pituitary gonadotropin. 


(AM. J. OBSTET. GYNECOL. 129: 65, 1977.) 


ALTHOUGH THE CLIMACTERIC symptoms are 
presumed to be hormone and, particularly, estrogen 
related, etiologic evidence points to a disturbance in 
the equilibrium between the hypothalamus and the au- 
tonomic nervous system." ? The precise hormonal 
mechanism that produces these symptoms has not yet 
been identified. | 

In this study, endocrinologic evaluation of the 
climacteric symptoms was carried out in order to clarify 
the correlation between these symptoms and steroid 
hormones as well as pituitary gonadotropins. 


. Material and methods 


A total of 191 premenopausal and postmenopausal 
women complaining of climacteric symptoms were se- 
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lected for investigation. They displayed the following 
characteristics: The premenopausal women were 30 to 
57 years old; about 60 per cent of them had irregular 
cycles and the others had regular ones; the length of 
menopause in the postmenopausal women ranged 
from one to 27 years; these women had no gynecologic 
or other demonstrable malignant disease, and they had 
not received, over the preceding month, any hormonal 
or psychotropic medications. All patients which fit 
these criteria were included within a designated time 


span. 


These womén were evaluated for their symptoms 
and the severity of the symptoms, followed by calcula- 
tion of the menopausal index of Kupperman and asso- 
ciates.? At the same time, venous blood samples were 
drawn, and serum levels of estradiol, progesterone, 
follicle-stimulating hormone (FSH), and luteinizing 
hormone (LH) were determined by radioimmunoas- 
say. Progesterone was measured to determine whether 
menstrual cycles of the premenopausal women with 
climacteric symptoms were ovulatory or anovulatory 


and also, if they were ovulatory, whether the severity of 


their symptoms was correlated to serum levels of 
the hormones. _ "E 
For evaluation of the correlation between the climac- 
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Table I. Correlation between the menopausal indices of Kupperman and associates and serum levels of 









Premenopausal women . 

(age in yr.) 

30-34 -U 29T — 

35-39 — Tti 30 = 

40-44 — 37 = 

45-49 oo 94 z 

50-59 , -— 9 = 
Total 123 
Postmenopausal women 

(length of post- 

menopausal period 

in yr.) i 

«1 — 20 = 

1-3 l — 19 — 

3-10 l — 24 = 
Total i © 7l 

*—, P > 0.05. 

t+, 0.01 < P < 0.05, 


t++, P< 0.001.. 


teric symptoms and serum levels of these hormones, 
statistical significance of the correlation in pre- 
menopausal or postmenopausal women was deter- 
mined in whole groups and in each of the subgroups 
classified by age in the premenopausal women and by 
length of postmenopausal period in the postmeno- 
pausal women. i 


Results and comment 


Correlation between the menopausal indices of 
Kupperman and associates and serum levels of the 
hormones evaluated in whole groups and in each of the. 
subgroups is shown in Table I. The correlation of the 
hormones tested was not significant in any of the whole 
groups or in most of the subgroups, but a subgroup of 
the premenopausal women 35 to 39 years old showed a 
significant correlation between the indices and serum 
^ levels of estradiol as well as LH, at 5 and 0.1 per cent 
levels, respectively. These significant correlations, are 
presented in Figs. 1 and 2, from which the climacteric 
symptoms are shown to be related to serum levels of 
LH and to be related inversely to estradiol. 

Serum levels of progesterone, indicative of ovula- 
tion, in most of the premenopausal women with climac- 
teric symptoms were extremely low in the first half of 
the menstrual cycle, as is normal in the follicular phase 
of a normal ovulatory cycle, but those in the second 
half of the cycles were slightly elevated, showing lower 
levels than in the luteal phase of a normal ovulatory 
cycle. This was suggestive that most of the pre- 
menopausal women with climacteric symptoms either 


hormones in premenopausal and postmenopausal women 


ka » i 
No.of |. . No. of No. of 
Significance women Significance women Significance women | Significance 











No. of 


women 


14 = 17 = I7 
17 = I7 Tor 16 
26 = 27 "m 27 
13 = 18 — 18 

5 e 9 E 9 
75 88 87 
19 = 21 — 19 
10 aoe ll = 11 
18 = 22 = 22 
47 54 52 


are anovulatory or have insufficient stimulation by LH. 

Although climacteric symptoms have been thought . 
to be related to estrogen/gonadctropin and the etiol- 
ogy of these symptoms to be implicated in low output 
of ovarian estrogen and high production of pituitary 
gonadotropin,* * no definite correlation between them 
has yet been demonstrated. | 

In the present investigation, climacteric symptoms 
represented by the menopausal index of Kupperman 
and associates was shown to be correlated with serum 
levels of estradiol as well as LH in the subgroup of 
premenopausal women 35 to 39 vears old. In this sub- 
group, FSH was not significantly correlated to the se- 
verity of the climacteric symptoms, possibly because 
FSH might be different from LH in correlation with 
climacteric symptoms as it was different in elevation of 
its output around the menopause.’ In any other sub- 
group, correlation was not significant. 

Postmenopausal women with climacteric symptoms 
showed the following patterns of mean values of serum 


levels of FSH, LH, and estradiol in relation to the 


number of years after cessation of menses: FSH began 
to increase within one year and reached a plateau ap- 
proximately 10 years after menopause. LH also in- 
creased more rapidly and showed a plateau between 
one and three years after menopause, while estradiol 
was maintained at the early follicular level of the nor- 
mal ovulatory cycle until about two years after 
menopause; then it was depressed to an extremely low 
senile-stage level. 

General agreements to the precise symptomatology : 


- 


e. Yd 571X- +108, Je 
yp = 0.540 © | 
PS0; 0 
n-30 — 


"RN 
“ogm 


Serum levels of estradiol 


| Correlation A "nhe menopausal indicés of Kup- 
an and. associates and serum levels of estr adiol i in 35- to 
-old women complaining of climacteric symptoms. r, 


tion coefficients: b probability; n, number of women. 


acteric has. been lacking, * but. it is assumed 


icteric symptoms are related not only to hor- 
including estrogen, but also to concurrent - 


! processes or general: environmental pi 'oblems.? 


fore, the reason that the corr elation: between the. 
and. serum levels of estradiol. and LH was ob- 


only i ina subgroup 35 to 39 yea s of age can be 
stood. from the. following: points: First, the aging 


cess | would have been)! inv 'olved to a lesser jan ccn in 
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Despite its distinct clinical and pathologic features, 
 choriocarcinomaà was not distinguished as a unique 

pathologic entity until the late nineteenth century. Max 
"Sànger described a special form of malignant tumor 
„associated with pregnancy. (Zentralbl. Gynaekol. 13: 
132, 1889; Arch. Gynaekol. 44: 89, 1893). Sanger 
presented : a detailed classification. but incorrectly held 





that these tumors were sarcomas and arose fr 
decidua. Marchand, professor of pathology a 
burg, correctly demonstrated that this tumor - 
exclusively from the tr ophoblast rather than fr 
cidua. He presented two case reports, the first. 
17-year-old young woman with a previously ru 
ectopic pregnancy. Two months later she dev 
abdominal pain and vaginal bleeding. A ma 
noted in the cul-de-sac and two nodules were s 
the vaginal mucosa. Following the occurrence of 
the patient died. Autopsy revealed a tumor of i 
Fallopian tube. Marchand illustrated the histolo 
pearance of the cells (see Fig. 4), showing th« 
islands of cytotrophoblast surrounded by sy 
trophoblast cells. Fig. 7 shows the syncytiotrop! 
cells at a higher magnification, and Fig. 8 show 
totic figure. Recognizing the cellular elements t 
epithelial origin, he proposed the name “ser 
tumor. Later he coined the term "chorionepith 
malignum" (Z. Geburtshilfe Gynaekol. 39: 173, 
Marchand also presented a second case in a 34-y« 
woman which developed one month following d 
of her ninth child. The patient recovered follo 
vaginal hysterectomy for the large uterine ma: 
parently this was the first successful surgical rem 
a choriocarcinoma. Marchand presented 26 add 
cases from the literature and classified them as t 
antecedent origin. Despite the validity of Marc 
views, controversy regarding the origin of cho 
cinoma continued. for several years, lasting un 
publication of J. H. Teacher's exhaustive thesi 
chorionepithelioma and the occurrence” of. 
ionepitheliomatous and hydatidiform: moleclike 
tures in teratoma” (J. Obstet. Gynaecol. Br. Em 
and 145, 1903). In addition to this fundament: 
tribution to-gy necology,. Marchand first desc ib 
pathology of carotid body tumors and contribu 
an understanding a et: the Pathology £ nflamn 
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| | | .of pregnancy. Pregnancy rote using combination products with 35 mcg. or 
more ethinyl estradiol or 50 meg. or more mestronol is < 1/100 woman-yeors. Pregnancy rates for other methods have 
been putflished’ One study showed positive association between estrogen dose in ora! contraceptives {OCs} and 
thromboembolic risk? Thus, it is prudent and in keeping with good therapeutics to minimize estrogen exposure. 
Product prescribed should contain the least amount of estrogen compatible with acceptable pregnancy rate and 
patient acceptance. It fs recommended that new users be started oñ products containing 50 meg. or less estrogen. 
Contraindications 


--Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction, 
coronary artery disease, or past history of these; markedly impoired liver function; known or suspected breast 
carcinoma, estrogen-dependent neoplasio, or pregnancy; undiagnosed abnormal vagina! bleeding. 

. WARNINGS 











OCs ARE ASSOCIATED WITH INCREASED RISK OF SEVERAL SERIOUS CONDITIONS INCLUDING VENOUS AND AR. 
| TERIAL THROMBOEMBOLISM, THROMBOTIC AND HEMORRHAGIC STROKE, MYOCARDIAL INFARCTION, VISUAL 
^ |. DISORDERS, HEPATIC TUMORS, GALLBLADDER DISEASE, HYPERTENSION, FETAL ABNORMALITIES. PRACT). ` 
. TIONERS SHOULD BE FAMILIAR WITH THE FOLLOWING INFORMATION RELATING TO THESE AND OTHER RISKS. 


lor problems. increased risk of thromboembolic ond thrombotic disease 
A British study? demonstrated increased relative risk for fato! venous 
thromboembolism, two British ** and three US, studies** increased relative risk for nonfatal venous thromboembo- 
lism. Two US. studies? demonstrated increased relative risk for stroke. not shown in prior British studies? it wos 
estimated OC users were 1.9 to 11 times more likely than nonusers to manifest these disaoses without evident cause. 
In c British mortality study? overall excess mortality from pulmonary embolism or stroke was 1.3 to 3.4 deaths/year/ 
100,000 users and increased with age. In o US. Study? of stroke with and without predisposing couses, it was 
estimated thot risk of hemorrhagic stroke was 2 times greater and thrombotic stroke wos 4.09 10.9.5? times greater in 
users than nonusers. Mortality trends in 21 countries indicate that since OC introduction, changes in mortality from 
nonrheumatic cardiovasculor disease were associated with changes in the prevalence of OC use in each country! 
In 1974 the English RCGP!? reported on its prospective Study comparing users and nonusers: "A statistically 
significant higher rote of reporting of cerebrovoscular accidents in Tokers is evident, but the numbers are too small 
to justify an estimation of the degree of risk" They reported more superficial and Geep vein thrombosis in users than 
nonusers. In 1976 o study of the British Family Planning Association! found a highly sigrticant association between 
OC use ond stroke though total numbers were small. The increase in risk of venous thrombosis and pulmonary 
embolism among users was about fourfold and statistically highly significant. 
___ Anincreased risk of myocardial infarction (MI) associated with OC use wos reported in Britain}*1” os previously 
‘suspected 3 The morbidity study!*!5 found the greater the number of risk factors for coronary artery disease (smok- 
ing, hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia} the higher the risk of 
‘developing MI, regardless of whether the patient was a user or not. OCs were considered an additional risk factor. 
Annual excess rate of fatal MI in British OC users wos estimated os 3.5 coses/100,000 users aged 30-39 and 
20/100,000 users aged 40-44. '? (Estimates ore bosed on British vita! statistics, which show acute Mi death rates 
: 2 to 3times less thon in the U.S. for women in these age groups.) Annual excess hospitalization rate for nonfatal MI in 
. Married British users wos estimated os 3.5/100,000 users oged 30-39 ond 47/100,000 users aged 40-44 ' 
Lie oe Reports of thromboembolism following use of OCs with 50 mcg. or more estrogen received by drug safety com- 
; 5 mittes in Britain, Sweden and Denmark were compared with the distribution expected from morket research esti- 
t5. Mates of soles? A positive correlotion wos found between estrogen dose and reporting of thromboembolism, 
Su including coronary thrombosis, in excess of that predicted by sales. Products with 100 meg. or more estrogen were 
iL. Ossociated with higher risk of thromboembolism thon those with 50-80 mcg. estrogen. The authors suggested that 
^: i, estrogen quantity may not be the sole factor, Any infiuence of progestogens was not considered. which may be 
zi. responsible for certain discrepancies in the dato. No significant differences were noted between products containing 
the some estrogen dose nor between ethinyl estradiol and mestrono’. Studies on thromboembolic risk with pro- 
s. -gestoger-only OCs have not been done. Cases have been reported for these products and they are not presumed free 
"C5. . ofexcess risk. 

Relative risk of OC use 1 month prior to hospitalization for various types of thromboembalism was calculated in a 
US. case-control study If relative estrogenic potency and possible influence of different progestogens ore ignored, 
OCs may be divided into those with «100 mcg. and those with 2100 mcg. of estrogen. For oll cases combined, 
larger doses were associated with only slightly higher relative risk; for idiopathic cases relative risk was doubled 
with larger doses, but confidence limits overlopped and differences were not significant. Apparently there was no 
increased risk for cases with predispositions. Risk of thromboembolic and thrombotic disorders, in both users and non- 
users, increases with age. OCs are considered an independent risk factor for these events. 

Available dato were analyzed! to estimate risk of death with various comraceptive methods. Estimates for each 
method inciuded risk of contraceptive method (e.g., thromboembolism for OCs) plus risk attributable to pregnancy or 
abortion in cose of method failure. This latter risk varies with effectiveness. It was concluded that mortality with oil 
methods is low compared with childbirth, except for OC use in women over 40, ond that lowest mortality is with the 
condom or diaphragm backed up by early abortion. 

Risk of thromboembolic and thrombotic disease associated with OCs increoses with age after 30 and, for MI, is 
further increased by smoking, hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
toxemia. Risk of MI in users is substantially increased over age 40 especially with other risk factors present. Use of 
OCs in women over 40 is not recommended. Physician ond patient should be alert to earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmonary embolism, cerebrovascular insuffi- 
ciency, coronary artery disease, myocardial infarction, retinal thrombosis, mesenteric thrombosis). Should any of 
these occur or be suspected, OCs should be discontinued immediately. 

A four- to sevenfold increased risk of postsurgery thromboembolism wos reported in users 1929 H feasible, dis- 
continue OCs at least 4 weeks before elective surgery or during prolonged immobilization. Do not resume until ot 

^. least 4 weeks postsurgery. 
t^. 2. Ocular lesions. Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 
L.. Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 

. papilledemo: or evidence of retina! vasculor lesions. 
3. Carcinoma. Long-term estrogen in certain animals increases corcinomos. such as those of breast, cervix, vagina, 
liver, Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant mammary 
nodules in dogs. There is now evidence thot estrogens increase risk of humen endometrial carcinoma. In three case. 
control studies?! ?? increased relative risk (4.5 to 13.9) was noted associating endometrio! carcinoma with prolonged 
estrogen for menopausal symptoms in postmenopausal women. Risk wos independent of other known risk factors 
: and depended on duration of treatment?! and estrogen dose?" These dato ore suppdited by increased incidence of 
; endometrio] concer since 1969 in 8 areas of the US, with: concer-reporting systems, which moy be related to 
rapidly expanding estrogen use There is no evidence that natural estrogens are more or less hazardous than syn- 
- thetic ones ot equi-estrogenic doses. Of the first 21 cases of endometrial corcinomo in users under 40, those without 
5.. predispositions {eg irregular bleeding before OCs, polycystic ovaries} occurred nearly olways with the no-longer- 
«' marketed sequential Os” No statistical association is reported suggesting increased endometrio! cancer with com. 
bination or progestoger-only OCs. 
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lop benign vaginal or cervical adenosis: 1t is nof known if this i$ premalignont. Males so 
exposed may develop urogenital defects. Though data are unavailable it connat be presumed that other estrogens do 
not oct similarly. AC . E 

Reports suggest associotions between feta! exposure to femole sex hormones ond congenital anomaliesse 5! eg, 
multiple anomolies described by VACTERL for vertebrol, anal, cardiac, tracheoesophageol, rene! and limb de- 
fects549 There appears to be preferential expression by moles 95? There was a 4.7-fold ingreased risk of limb- 
reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal pregnancy tests or treatment 
for threatened abortion)*? Some exposures were very short. Risk of limb-reduction defects moy be <1 ín 1000 live 
births. Cordiovosculor defects in children exposed to female hormones, including OCs, during early pregnancy 
occurred at 18.2/1000 births, compared to 7.8 for those unexposed (P< 05) 

Triploidy and possibly other polyploidy moy be ipcreosed among abortuses from women who become pregnant 
soon post-OC*? These anomalies almost always abort spontaneously. t is unknown if there is increased spontaneous 
abortion soon after stopping OCs. 

Female sex hormones were used for threatened or habitual abortion. There is considerable evidence that estrogens 
are ineffective for this and no evidence that progestogens ore effective. Sofety of OCs in pregnancy has not been 
demonstrated. Pregnancy should be ruled out on using OCs and should always be considered if withdrawal bleeding 
does not occur. If 2 consecutive periods are missed pregnancy should be ruled out before continuing. If user deviates 
from the regimen, pregnancy should be considered at first missed period and OCs withheld. If pregnoncy is confirmed 
the patient should be apprised of potential fetal risks and continuotion of pregnancy discussed. Users discontinuing 
for pregnancy should use alternative contraception for 3 months before attempting ta conceive. Progestoger-only or 
progestogen-estrogen drugs should not be used as pregnancy tests. 

5. Galiblodder disease may be increased up to 2 times with OC or estrogen use for 2 or more yeors "12.33.28 

7 f Rid metabolism. Decreased glucose tolerance occurs in a significant number cf users; pre- 
diabetic ond diabetic potiénts should be observed carefully. Triglycerides and total phospholipids may increases: 

8. Elevated blood pressure occurs in some users within g few months? Hypertension prevalence in users is no higher 
than in nonusers in the first year. It increases with longer exposure, and in the 5th year it is 234 -3 times the first year. 
Age is strongly correlated with hypertension in users. Those with hypertension in pregnancy may be more likely to 
develop it with OCs. 

9. Headache Onset or exacerbotion of migraine or development of headache of à new pattern that is recurrent, 
persistent, or severe requires stopping OCs and evaluating couse. 

10. Bleeding irregularities. Breakthrough bleeding (BTB), spotting and amenorrheo are frequent reasons for dis- 
continuing. In BTB, as in ail cases of irregular bleeding, nonfunctional couses should be considered. In undiagnosed 
persistent or recurrent abnorma! bleeding, rule out pregnancy or malignancy: H pathology is excluded, time ar change 
to another product may suffice. Change to a higher estrogen OC only when necessary as this may increase throm 
boembolic risk, Those with a history of oligomenorrheo or secondary amenorrhea or without estoblished regular cycles 
may be anovulatory or amenorrheic after discontinuing. Those with such problems should be so informed ond 
encouraged to use other methods. Post-use onovulation, possibly prolonged, moy also occur in women without 
previous irregularities, 

11. Éctopics. In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher than in 
non-users, There may be on increased risk of ectopics after discontinuing, 

12. Breast feeding. OCs may cause decreased quantity and quolity of milk. A small fraction of OC steroids appears in 
the milk55 Effects, if any, on the child are unknown. H feasible, defer OCs until after weaning. 

Precautions— Complete history and physical should be conducted prior to OC use and onnuolly thereafter. Include 
breasts, abdomen and pelvis, with blood pressure, pap smear and lab tests. Preexisting uterine leiomyomota may 
increose in size. Mental depression may occur; with positive history, observe carefully and discontinue if serious 
recurrence. Fluid retention may occur; monitor corefully in convulsive disorders, migroine, asthma, or cardiac, hepatic 
or renal dysfunction. Past history of jaundice in pregnancy increases risk of recurrence; discontinue if jaundice occurs. 
Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan metabolism may 
be disturbed ond may result in pyridoxine deficiency Serum folate may be depressed ond may be exacerbated in 
post. pregnancy. Pathologist should be advised of OC use when Specimens are submitted, Endocrine and fiver 
function tests may be altered: abnormal tests should be repeated after stopping for 2 months. These hove been 
observed: Increased BSP retention ond other abnormalities in liver function tests: increased prothrombin and 
coagulation factors Vll, VIH, IX and X; decreased antithrombin Ht; increased platelet oggregability; increased 
thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, T*}: T? uptoke is decreased, free 
T* is unaltered; decreased pregnanediol excretion; reduced metyrapone response, increased blood transcortin, 
corticosteroid, triglyceride. phospholipid; reduced serum folate; impaired glucose tolerance. 

information for the potient-— See Patient Package Insert. 

Drug interactions Effectiveness may be decreased by rifompicin, ampicillin, neomycin, phenoxymethylpenicillin, 
chloramphenicol, sulfonomides, nitrofurantoin, borbiturates, phenytoin, primidone, analgesics, tranquilizers, anti- 
migraine preparations565? OCs may alter effectiveness of other drugs such as orol anticoagulants, anticonvulsants, 
tricyclic antidepressants, antihypertensive agents, vitamins, hypoglycemic agents 5e 

Adverse reactions increased risk of the following serious adverse reactions has been ossocioted with Os (see 
Warnings): Thrombophiebitis and thrombosis, pulmonary embolism, myocardial infarction and coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, gallblodder disease, congenitol onomalies. 

There is evidence of associotion between the following and OCs, though confirmatory studies have not been done: 
mesenteric thrombosis; Budd-Chiori syndrome; benign adenomas and other hepatic lesions, with or without hemo- 
peritoneum; neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. 

The following have been reported with OCs and are believed drug related: nausea and vomiting, gostrointestinal 
symptoms, breakthrough bleeding, spotting, change in menstrual flow, dysmenorrhea, amenorrhea during ond after 
use, temporary infertility after discontinuing, edema, chloosmo or melasma, which may persist post-OC, breast 
changes (tenderness, enlargement, secretion}, change in weight, change in cervical erosion and secretion, lactation 
decrease, cholestatic jaundice, migraine, increase in size of uterine leiomyomorta, rash (allergic), mental depression, 
reduced corbohydrote tolerance, candidiasis. 

The following have been reported in users and association has not been confirmed or refuted: premenstrugi-like 
syndrome, intolerance to contact lenses, changes in cornea! curvature, cataracts. libido changes, chorea, appetite 
changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, fafigue, backache, hirsutism, loss of 
scalp hair, erythema, multiforme and nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal 
function, anemia, pancreatitis, colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, endometrial and breast - 
carcinoma. 
Acute overdosage— Serious ill effects have not been reported foliowing large doses of OCs in young children #9 bur. ` 
nausea and withdrawal bleeding may occur. 2 


Ovulen 


Each white tablet contains: ethynodiol diacetate 1 mg. and mestranol 0.1 
pink tablet in Ovulen-28° is a placebo containing no active ingredients. 
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When distressing menopausal 
symptoms respond to effective 
treatment. 


.FLUSHES AND SWEATS: 

CAN THE PATIENT COPE? For some women of 
‘menopausal age, the predominant symptom of 
estrogen deficiency is the vasomotor flush, often 
accompanied by drenching sweats. 

When these symptoms are moderate to severe and 
exceed the patient's ability to cope, estrogen replace- 
ment with PREMARIN (Conjugated Estrogens 
Tablets, U.S.P.) usually produces a marked reduction 
in the frequency and severity of vasomotor symp- 
toms during the period of physiologic adjustment. 


ATROPHIC VAGINITIS: 
THE SYMPTOM TO LOOK FOR. Atrophic vaginitis, 
usually indicative of a later stage of estrogen deficien- 

cy, may reach extremely distressing proportions In 
some women, resulting in vaginal dryness and irrita- 
tion which may predispose to infection, dyspareunia, 
and itching. 

The response to PREMARIN is often dramatic, with 

restoration of a healthy vaginal mucosa in a matter 
of days, and rapid relief of symptoms. 


POSTMENOPAUSAL OSTEOPOROSIS*: 
TO RETARD PROGRESSION 
OF POSTMENOPAUSAL BONE LOSS. 
Postmenopausal osteoporosis may already be 
well-advanced by the time a patient seeks treatment. 
At least 5096 of skeletal density must be lost before 
changes are evident through conventional 
X-ray evaluation. 

The benefits of PREMARIN are frequently impres- 
sive, and may include relief of back pain, arrest of 
further bone degeneration, height loss and kyphosis. 


*Conjugated Estrogens Tablets have been evaluated as probably effective for post 
menopausal osteoporosis. See Prescribing Information 











management for 
well-defined symptoms 


PREMARIN 


(CONJUGATED ESTROGENS 
TABLETS, U.S. PE : 1 ke 


BTAINED 

EXCLUSIVELY FROM 
NATUR AL SOURCES 

(Please see last page of advertisement for prescribing information.) 

we \ . 








Y 


Because Premarin EV 
(Conjugated Estrogens Tablets 
U.S.P)cantideherover.  : 


YOU'LL KNOW IN A MATTER OF ONE OR 
TWO WEEKS IF PREMARIN HELPS. 

Rapid subsidence of moderate to severe vasomo: 
symptoms combined with careful pretreatment e\ 
uation of the patient are the best guides in determ: 
ing the woman who can benefit from PREMARIN. 


YOU KNOW THE PRINCIPLES OF 
GOOD MANAGEMENT. 
This includes administering PREMARIN cyclically 
at the lowest effective dose with immediate, thor- 
ough evaluation of any unexpected or excessive 
uterine bleeding or other untoward finding. Regul 
follow-up examinations, with special attention to 
the breasts and reproductive organs, and at least 
semiannual reassessment of the need for continue 
therapy are essential. 
YOU'LL KNOW WHEN IT'S TIME TO STOP 
by discontinuing or tapering PREMARIN at least 
semiannually. Reappearance of symptoms, in the 
absence of any contraindication, will point to the 
need for continued estrogen replacement therapy 
For a summary of recent data on the postmeno- 
pausal administration of exogenous estrogens an 
associated risks, see Boxed Warning in Prescribin 
Information. 
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= P 1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
T ENDOMETRIAL CARCINOMA. E 
Three independent case contro! studies have reported an increased risk of en- 
dometriat cancer in postmenopausal women exposed to exogenous estrogens for 
. | prolonged periods.'-* This risk was independent of the other known risk factors for en- 
. dometrial cancer. These studies are further supported by the finding that incidence. 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, an increase 
S which may be related to the rapidly expanding use of estrogens during the last 
| decade‘ The three case control studies reported that the risk of endometrial cancer in 
 esttogen users was about 45 to 13.9 times greater than in nonusers. The risk appears 
to depend on both duration of treatment and on estrogen dose; In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptoms, the lowest 
dose that will control symptoms should be utilized and medication should be discon- 
tinued as soon as possible. When prolonged treatment is medically indicated, the pa- 
tient should be reassessed on at least a semiannua’ basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of iow doses of estrogen may carry less risk than 
continuous administration;? it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
. Measures should be undertaken to rule out malignancy, There is no evidence at pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
. The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later bte a form of vaginal or cervical cancer that is ordinarily extremely | 
rate 5.5 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
béen found to have vaginal adenosis5-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, t is not known whether they are 
precursors of malignancy. Aithough similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.'-'5 One case control study'* estimated a 47-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
. hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
. tion). Some of these exposures were very short and involved only a few days of treat- 
ment. The data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000, In the past, female sex hormones have been used dur- 
ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 
able evidence that estrogens are ineffective for these indications, and there is no evi- 
; - dence from well controlled studies that progestogens are effective for these uses. if 
PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 
this drug, she should be apprised of the potential risks to the fetus, and the advisability 
. Of pregnancy continuation. 



























LL DESCRIPTION: PREMARIN (Conjugated erogen: Tablets, U.S.P) for oral administration 
x; Contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
= represent the average composition of material derived from pregnant mares’ urine. It con- 
tais estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a- 
estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


zin.: INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
cof Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 
Effective: 

t. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms ot depression, which 
might occur during menopause, and they should not be used to treat these conditions.) 

2. Attophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

B. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgemen:, controlied studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 

Such hormonal therapy is iow and usually responsive to appropriate analgesic or other 
supportive therapy Consequently, the benefit to be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increased risk of puer- 
peral thromboembolism associated with the use of large doses of estrogens. '?.?' 
~ PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 
| ING PREGNANCY AND iTS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
: BOXED WARNING). ; 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
2. f used in conjunction with other important therapeutic measures such as diet, calcium, 
cof (physiotherapy, and good genera! heaith-promoting measures. Final classification of 
| 4. this indication requires further investigation. 


=. CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
<7 following conditions: t. Known or suspected cancer of the breast except in appropriately 
Selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 
. 4, Undiagnosed abnormal genital bleeding. 5. Active thrombophlebit:s or thromboembolic 
..disorders. 6. A past history of thrombophiebitis, thrombosis, or thromboembolic disorders 
ssociated with previous estrogen use (except when used in treatment of breast or 
prostatic malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," although a recent 
study has raised this possibility '® There is a need for caution in prescribing estrogens for 
women with a strong family history of breast cancer or who have breast nodules, fibrocystic 
disease, or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in 
ds risk of Surgically ‘confirmed gallbladder disease in women receiving postmenopausal 
strogens.* : 
: Adverse effects of orai contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for nostpartum breast engorgement.'9-?? Users of oral contraceptives 
have an increased risk cf diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction ?35-39 Cases of retinal thrombosis, mesenteric thrombosis, and 
optic neuritis have been reported in oral contraceptive users. '.*? An increased risk of 
stsurgery thromboembolic complications has also been reported in users of oral con- 
- traceptives.33.?4 If feasible, estrogen should be discontinued at least 4 weeks before surg- 
.. éty af the type associated with an increased risk of thromboembolism, or during periods of 
*. prolonged immobilization. Estrogens should not be used in persons with active throm- 
*. bophlebitis, thromboembolic disorders, or in persons with a history of such disorders in 
. association with estrogen use. They shfpuid be used with caution in patients with cerebral 
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Benign hepatic adenomas should be considered in estrogen users having abdominal 
pain and tenderness, abdomina: mass, or hypovolemic shock. Hepatocellular carcinoma 
has been reported in women taking estrogen-containing oral contraceptives increased 
bload pressure may occur with use of estrogens in the menopause?" and bigod pressure 
should be monitored with estrogen use, A worsening of glucose tolerance has been* 
observed in patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed. Estrogens may lead to severe hypercalcemia in 
atients with breast cancer and bone metastases. 

RECAUTIONS: Physica! examination and a complete medical and family history should 
be taken prior to the initiation of any estrbgen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. 
As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. Conditions influenced Dy fluid retention 
such as epilepsy, migraine, and cardiac of renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression ?* Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. if jaundice develops in any patient receiving estrogen, the 
medication shouid be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
Reis associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. increased sulfobromophthalein retention. 

b. increased prothrombin and factors VII, Vili, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

C. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3- resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaitered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanedio! excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrua! flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginai candidiasis. change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts); nausea, vomiting, abdominal cramps. bloating, cholestatic: jaundice- 
chloasma or melasma which may persist when drug is discontinued; erythema muttiforme; 
erythema nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism, steepening of cor 
neal curvature; intolerance to contact lenses; headache, migraine, dizziness, mental 
depression, chorea; increase or decrease in weight; recuced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

edis OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
emaies. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication shouid be 
discontinued as promptly as possible. 

Administration shoutd be cyclic (eg. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month 
intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure, 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days’ duration. if bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of estrogen therapy necessary 
to produce bleeding may vary depending on the responsiveness of the endometrium. 

if bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. It bleeding occurs before this regimen 1s concluded, therapy is discontinued and 
may be resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1 25 mg dary, cyclically. Adiust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every 
fout hours for five doses, ot 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women— 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN Comugated Estrogens Tablets, U.S.P) No. 865—Each purple 

tabiet contains 2.5 mg in bottes of 100 and 1,000. No. 856 — Each yellow tablet contains 

1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No, 867 —Each red 
tablet contains 0.625 mg in bottles of 100 and 1.000. Aiso in unit dose package of 100. No. 

868 —Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1.Ziei, HK, et al; N. Engl. J. Med. 2931167-1170, 1975. 

2. Smith, D.C., et al: N. Engl. J. Med. 2931164-1167, 1975. 3. Mack, TM, et al; N. Engl. J. Med. 
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The biological effécts of carbon monoxide on the 
pregnant woman, fetus, and newborn infant 


LAWRENCE D. LONGO, M.D. 


Loma Linda, California 


Significant alterations of a number of physiologic functions result from relatively low blood 
carboxyhemogiobin concentrations. Pregnant women, fetuses, and newborn infants are 
particularly susceptible to carbon monoxide effects. This paper reviews the physiologic arid 
biochemical bases of these effects and their clinical implications. (AM. J. OBSTET. 


GYNECOL. 129: 69, 1977.) 


CARBON MONOXIDE constitutes a growing menace ' 


to the human organism not only because of air pollu- 
tion resulting from industrial complexes and vehicular 
traffic, but—more insidiously—because of smoking. 
The problem is compounded during pregnancy be- 
cause carbon monoxide readily crosses the placenta to 
expose the fetus in utero as well as the mother. Carbon 
monoxide toxicity has been studied since earliest times, 
and investigators have explored the acute effects of this 
. poisoning. Starting in the latter part of the nineteenth 


century, coal miners took caged canaries underground 


with them because these tiny creatures were far more 
sensitive than men to the deadly, invisible "white 
damp” carbon monoxide gas. By collapsing, and some- 
times dying, the canaries warned of a danger that 
would otherwise have gone undetected. Today, in the 
wombs of mothers exposed to carbon monoxide, 


unborn fetuses may be modern-day “canaries,” but 
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with important differences. Whereas the miners were’ 
quickly alerted to their hazardous environment, the 
fetus gives no indication of its compromised condi- 
tion. Despite the sensitivity of the fetus to carbon 
monoxide-induced hypoxia, these effects may not be- 
come apparent for months or years. In addition, a 
brain-damaged canary excites little societal concern, 
but a brain-damaged infant cannot be regarded so 
lightly. 

Although this analogy may sound overly alarming, 
considerable evidence suggests the need to sound such 
a tocsin. Recent studies indicate that even relatively low 
levels of carbon monoxide, such as result in blood car- 
boxyhemoglobin concentrations of 4 to 5 per cent, re- 
sult in subtle alterations in mental ability and the per- 
formance of numerous functions in normal adults. 
Additional evidence from several extensive studies 
with long-term follow-up of the infants of smoking 
mothers demonstrates retardation of mental abilities. 
The pregnant woman, her fetus, and the newborn in- 
fant have been identified as subjects particularly vul- 
nerable to the effects of low concentrations of carbon 
monoxide. 

This review has several aims. Although the major 
features of the effects of carbon monoxide toxicity dur- 
ing pregnancy have been presented elsewhere, I know 
of no collation of the significant findings. This synthe- 
sis therefore attempts to present such a synoptic ac- 
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Fig. 1. 4, Molecular confi guration of various forms of carbon 
monoxide. This diamagnetic molecule is probably a resonance 
hybrid of these four structures. B, Carbon monoxide cova- 
lently binds to the iron atom of the porphyrin ring of heme 
pigments. The figure indicates that the iron atom also has 
four covalent bonds to the planar porphyrin and one to the 
histidine residue on the globin chain. 


count. Although this review is a survey of experimental 
and technical studies, it is purposely'a somewhat de- 
scriptive rather than a purely technical account. 

Second, I indicate some of the interesting problems 
as yet unresolved. A number of these are of a practical 
nature, such as the determination of fetal car- 
boxyhemoglobin cohcentration following maternal ex- 
posure to various concentrations of carbon monoxide. 
Another practical problem concerns the effects of ele- 
vated carboxyhemoglobin concentrations on oxygen- 
ation of the fetus or neonate and the resultin g effects on 
the infant’s men tal function. Other probleins discussed 
are of intrinsic physiologic or theoretical interest, such 
as the mechanism of diffusion of carbon’ monoxide 
across the placenta and’ the mechanism of carbon 
monoxide's effect on intracellular respiratory enzymes. 
By raising these questions I hope to stimulate further 
research on these probléms. 

Some of the specific issues reviewed include: (1) a 
general consideration of carbon monoxide occurrence 
and chemistry; (2) the exogenous and endogenous 
sources of carbon monoxide: (3) the blood car- 
boxyhemoglobin concentrations in the mother and 
fetus and the interrelations of thése concentrations 
under steady-state conditions; (4) non-steady-state 
carbon monoxide exchanges in pregnancy and in the 
newborn infant; (5) placental carbon monoxide tráns- 
fer; (6) the effects of carbon monoxide on fetal and 
newborn growth and survival; (7) physiologic and 


. biochemical effects of carbon monoxide on oxygen- 


ation of tissues; (8) the effects of smoking on the preg- 
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nant woman, the fetus, and the newborn; (9) carbon 
monoxide poisoning in pregnancy; (10) information 
on air quality criteria; and (11) significant problems for 
further research. 


* 


General 


Carbon monoxide (CO) is found commonly in 
dwellings and in the external environment. Incomplete 
combustiori of carbonaceous compounds produces this 
odorless, tasteless, and colorless toxic gas. Because 
of its physical properties, it gives no warning. of its pres- 
ence. Carbon monoxide combines with hemoglobin as 
does oxygen (Os). Because the affinity of hemoglobin 
for carbon monoxide is about 200 times greater than 
that for oxygen, CO readily displaces O; from com- 
bination with hemoglobin even when present in small 
concentrations. This competition by carbon monoxide 
for hemoglobin's oxygen-binding sites interferes with 
tissue oxygenation: 

Chemically, carbon monoxide is a heteropolar, 
diatomic molecule which exhibits chemical stability at 
ambient temperature and pressure. The fact that car- 
bon monoxide's electrical diapole moment (the prod- 
üct of electric charge and intra-atomic distance) is 
much lower than that predicted, suggests that this 
diamagnetic molecule is a resonance hybrid of several 
distinct structures. Fig. 1, 4 shows the Lewis structures 
of the forms with double and triple covalent bonds, i.e., 
C* — O7; C= O and C7 = O*: Each molecular form 
apparently contributes about equally to the normal 
state of the molecule, thus cou nterbalancing the oppos- 
ing effects of the number of covalent bonds and charge 
separation. 

The poisonous. nature of carbon Honore results 
from thé strength of the coordination bond formed 
with the iron atom-of hemoglobin. Protoheme, a fer- 
rous iron (Fe(II)) complex of protoporphyrin IX, 
combines reversibly with carbon monoxide in a linkage 
analogous to its combination. with oxygen? (Fig. 1, B). 
The molecular mechanism of carbon monoxide bind- 
ing to the iron atom of heme pigments is poorly under- 
stood.'*? | 

Siudies on the effects of carbon monoxide iri healthy 
young adults support the conclusion that blood car- 
boxyhemoglobin levels as low as 4 to 5 per cent result in 
invidious effects on vital functions. For instance, these 
levels cause a decrement in mental function, visual 
acuity, the performance of vigilance tasks,!!$ and 
aerobic metabolism under conditions of maximal oxy- 
gen uptake.!!7. 188 While there may be some question as ' 
to what extent these experimental results in normal 
adults can be extrapolated to urban populations, 
increasingly it is recognized that the spectrum of car- 
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bon monoxide-susceptible groups includes not only 
patients with cardiovascular and pulmonary disease 
but also normal subjects, particularly the pregnant 
mother, the fetus in utero, and the newborn infant. 


Sources 


Exogenous sources. Since earliest times man has 
been exposed to the effects of carbon monoxide from 
fires. Carbon monoxide poisoning is uniquely associ- 
ated with the history of civilization, 7°) °° For exam- 
ple, the use of glowing coals in closed baths during 
Greek and Roman times, the increased use of coal for 
domestic heating purposes in the fifteenth century, 
and the introduction of illuminating gas (a mixture of 
hydrogen, carbon monoxide, methane, and other hy- 
drocarbons) for home heating in the mid-nineteenth 
century each dramatically increased the hazard of car- 
bon monoxide poisoning. | 

More recently the introduction of the internal com- 
bustion engine and the development of numerous 
technological processes which produce carbon mon- 
oxide have increased still further the hazard of ex- 
posure to this toxic gas. In our modern industrial 
society, carbon monoxide is relatively ubiquitous in the 
atmosphere. Environmental pollution probably consti- 
tutes the commonest source of carbon monoxide expo- 
sure. Urban areas with large volumes of vehicular 
traffic and numbers of industrial plants can have quite 
‘high carbon monoxide concentrations. Unvented space 
heaters in homes or campers and trailers constitute an- 
other source of carbon monoxide. (Several reports 
comprehensively review the pertinent scientific and 
technical literature relating to carbon monoxide and 
alr pollution?» 36, 49, 171, zat 

Table I presents some typical concentrations of car- 
bon monoxide in the environment. Fresh sea air in the 
southern hemisphere contains only about 0.06 parts 
per million (p.p.m.) of CO??! but sea air in the northern 
hemisphere contains two to three times that amount, 
for a global average of 0.1 p.p.m.!™ (Carbon monoxide 
concentrations in parts per million are calculated by 
volume. One part per million by volume equals 1.25 
mg. per cubic meter of air.) 

The air of urban districts contains widely varying 
carbon monoxide concentrations, depending upon the 
amount of vehicular traffic, the number of stationary 
sources, wind velocity, time of day, and numerous 
other factors. Ordinarily these concentrations range 
from | to 10 p.p.m., but under conditions of heavy 
"traffic with relatively slow driving speeds, levels may 
reach 50 or 100 p.p.m. Exhaust from an internal com- 
.bustion engine typically contains 5 to 8 per cent 
(mean — 7 per cent, or 70,000 p.p.m.) CO. This is 


* 
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Table I. Carbon monoxide concentrations in air from 
various sources 


Source | CO conc. (p.p.m.)* 


Fresh sea air 0.06-0.5 
Urban air 1-30 
Street corner 5-50 
Major interchange 50-100 
Automobile exhaust 30,000-80,000 
Cigarette smoke 20,000-60,000 
Alveolar concentration in smoker 300-400 
Smoke-filled room 25-100 





*Parts per million by volume. 


Table II. Endogenous production rates of carbon 
monoxide in men, women, and infants 








ies] Ie 
[H5CO] | (ml.'hr.) | (wl/hr. x Kg.) 
Normal men? 1.22 0.42 6.1 
Nonpregnant women, 1.09 0.32 5:3 
estrogen phase? 
Nonpregnant women, 0.98 * 0.62 10.2 
progesterone phase?" 
Pregnant women’? 1.21 0.92 | 1347 
Pregnant women’? 0.40 0.59 — 
Postpartum, 24 hr. 1.14 1.40 26.8 
Postpartum, day 4 1.1] 0.39 6.0 
Postpartum, 0.36 0.58 — 
0 to 2 hr.!3 
Postpartum, 0.38 0.67 — 
8 to 24 hr.!?? 
Normal newborn 
infants: 
Fallstrom®* 87 0.74 ae 11.4 
Landaw and — — 14.2 
associates"? 
Maisels and 0.56 — 13.7 
associates!“ 
Ostrander and = — 15.7 
associates!” 
Wranne* 231 0.5 oo 12.9-first 
day 
11.1-first 
week 
Hemolytic disease of 
newborn infants: : 
Falistrom® 89 2.13 — 36 
Maisels and 2.95 — 76 
associates!” 
Oski and Altman!” 6.6 — — 
Wranne?? 0.9 pus 23 


probably the principal contemporary anthropogenic 
carbon monoxide source. On a global basis, natural 
sources of carbon monoxide may account for about 
tenfold greater CO formation than do the anthro- 
pogenic sources. These natural sources include for- 
est fires, volcanic activity, natural gases, certain sea 
plants, photochemical degradation of organic com- 
pounds, and possibly solar photodissociation of carbon 
dioxide at high altitudes.?' (Incidentally, 100 p.p.m. of 
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Fig. 2. Endogenous carbon monoxide production from the protoporphyrin ring of hemoglobin. One 
mole each of carbon monoxide and bilirubin is formed from each mole of protoporphyrin 
catabolized. C* indicates the alpha-methene carbon atom that is the precursor of the carbon atom in 
carbon monoxide. Me = CH;; Et = C,Hs; V = CH = CH; and P = CH;CH,COOH (adapted from 
Coburn?). 
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Fig. 3. Endogenous CO production in microliters per 
(hour x kilogram of body weight) in normal men and non- 
pregnant women during the estrogen and progesterone 
phases of the menstrual cycles, during pregnancy, in the 
postpartum period and in newborn infants. 





ENDOGENOUS CO PRODUCTION 
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carbon monoxide in air equals 0.01 per cent CO, and 
that equals 0.076 CO partial pressure in millimeters of 
mercury. Alternatively, a CO partial pressure of 0.1 
mm. Hg equals 131.6 p.p.m.) 

Smoking serves as a more important variable than air 
pollution in accounting for the carboxvhemoglobin 
concentration in smoking individuals.’ Cigarette 
smoke contains an average of 4 per cent (40,000 
p.p.m.) carbon monoxide by volume.'” During the 
smoking process, this is diluted with air to the extent 
that alveolar CO concentrations average 400 to 500 
p.p.m. With normal cigarette smoking patterns, the 
carbon monoxide concentration in alveolar gas is about 
54 per cent of the inhaled CO concentration. Carbon 
monoxide production varies with the size of the cig- 
arette, the temperature of combustion, the number 
of puffs, and the length of cigarette smoked. One does 
not even have to smoke a cigarette in order to be ex- 
posed to its adverse effects. In a smoke-filled room, 


airplane, or other closed space, nonsmoking individu- 
als (so-called "passive" smokers) may be exposed to 
carbon monoxide concentrations varying from 25 to 
100 p.p.m. 

At high altitudes, the likelihood of incomplete com- 
bustion and greater CO production increases because 
there are fewer oxygen molecules per unit volume of 
air. The adverse human responses to carbon monoxide 
also increase at high altitude because of the reduced 
oxygen partial pressures at these elevations. 

Endogenous carbon monoxide production. Carbon 


monoxide might be considered a physiologic gas, be- 


cause it is produced endogenously from the break- 
down of heme pigments in the body. Sjöstrand?” first 
demonstrated that as protoporphin degrades to biliru- 
bin, carbon monoxide releases from the alpha-meth- 
ene carbon atom (Fig. 2). Endogenous CO production 
rates vary considerably for normal individuals?* 3^ 37 
(Table II and Fig. 3). Normal men produce about 0.42 
ml. of CO per hour?' Normal women produce car- 
bon monoxide at the same rate during the estro- 
genic phase of the menstrual cycle.’ During the 
progestational or secretory phase of the cycle, however, 
endogenous CO production is almost doubled.5* Dur- 
ing pregnancy, endogenous carbon monoxide produc- 
tion increases even further (Table II and Fig. 3), but 
rapidly decreases during the postpartum period.5* 
The cause of this increase in endogenous carbon 
monoxide production during pregnancy remains un- 
clear. About 15 per cent of the increase results from 
the endogenous carbon monoxide production by the 
fetus. Newborn CO production equals 11 to 14yl/ 


(hr. X Kg.) (Table II). Assuming that endogenous car- 
bon monoxide production of the fetus equals that of * 


the neonate, fetal CO production would be 44] per 
hour in a 3.5 kilogram fetus. This constitutes only 
about 5 per cent of the total endogenous carbon 
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monoxide production by the pregnant woman, and 
about 15 per cent of the increased CO production dur- 
ing pregnancy. 7 

The increase in measured endogenous carbon 
monoxide production in the pregnant woman is ex- 
plained only in part, however, by the production of CO 
by the fetus. Thirty to 40 per cent of the increase can 
be accounted for by the increase in red cell mass of the 
pregnant woman.” Endogenous CO production dur- 
ing pregnancy and the first day of the puerperium also 
increases markedly when calculated on the basis of 
body weight or hemoglobin mass.’ Most of the re- 
mainder of the increase probably results from the ac- 
tion of progesterone in stimulating the induction of 
hepatic microsomal enzymes. 

The increase in CO production has other causes. For 
example, endogenous carbon monoxide production is 
increased in hemolytic anemia*” * and in association 
with certain drugs, such as the barbiturates.?? Because 
endogenous CO production increases during hemo- 
lysis, it should be possible to measure the destruc- 
tion rate of fetal erythrocytes in erythroblastosis fetalis. 
In newborn infants with Rh and ABO disease, car- 
bon monoxide production averages from 23 to 761/ 
(hr. x Kg.) (Table ITI). With the larger value of CO 
production, total CO production should equal 26641 
per hour in a 3.5 kilogram fetus with this condition. 
Assuming an endogenous CO production of the preg- 
nant woman herself of about 900&1 per hour, the total 
endogenous carbon monoxide production during 
pregnancy when the fetus in utero has erythroblastosis 
fetalis would be 1,100 to 1,2004] per hour, an increase 
from normal pregnant values of about 25 per cent. 
Athough this represents an appreciable rise of total 
carbon monoxide production, this increase would 
barely be detectable within the present limits of ex- 
perimental measurement. As measurements of en- 
dogenous carbon monoxide production become more 
precise, it may become possible to estimate endogenous 
CO production of the fetus in utero. 

(Incidentally, one ‘should consider both the total 
body carbon monoxide stores and carbon monoxide 
catabolism. Coburn?^ ?* estimated that of the total 
endogenous CO production of 0.4 ml. per hour in 
males, 0.8 ml. per hour originates from .hemoglobin 
catabolism and 0.1 ml. per hour derives from the 
catabolism of other heme pigments. Total body carbon 
monoxide stores are approximately 10 ml., of which 8 
ml. is combined with hemoglobin, 1.5 ml. is combined 
"with myoglobin, and about 0.5 ml. is combined with 
other heme pigments. Coburn?! also established that 
the conversion rate ‘of carbon monoxide to carbon 
dioxide is only about 0.2 per cent per hour.) 
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Carboxyhemoglobin concentrations in the 
mother and fetus under steady-state 
conditions 


Maternal carboxyhemoglobin. Blood carboxyhe- 
moglobin concentrations [HbCO], usually expressed 
as per cent saturation, are calculated: 


blood CO content .. 


ECON = blood CO capacity 


(1) 
The terms “per cent saturation” and “carboxyhemo- 
globin concentration” are used interchangeably. Both 
imply the percentage of hemoglobin combined with 
carbon monoxide. Douglas, Haldane, and Haldane9?? 
first showed that the amount of blood carboxyhemo- 
globin concentration in relation to oxyhemoglobin con- 
centration resulted not only from the ratio of the par- 
tial pressure of carbon monoxide, Pco, to the partial 
pressure of oxygen, Poz, but, in addition, from the 
relative affinity of hemoglobin for carbon monoxide 
as compared with oxygen, a factor expressed by the 
symbol M: 


[HbCO] PcoxM (2) 
[HbO;]  . Po 


The blood carboxyhemoglobin concentration of 
normal nonsmoking pregnant women [HbCO,] has 
been reported to vary from 0.4 to 2.6 per cent (Table 
IID. Under most circumstances, and with accurate 
methods, the maternal carboxyhemoglobin concentra- 
tion is normally 0.5 to 1.0 per cent. Differences in the 
methods employed account for at least some of the 
variation reported. For instance, Gemzell, Robbe, and 
Strám* reported that the mean maternal carboxy- 
hemoglobin concentration varied threefold, depend- 
ing on the method of measurement. An addition- 
al source of variation resulted from the fact that some 
of the blood samples were obtained when the mother 
was anestheüzed for a vaginal delivery or cesarean sec- 
tion. Normal maternal carboxyhemoglobin concen- 
trations may change under these circumstances by 
either hyperventilation, hypoventilation, interference 
by anesthetic gases with the method of measuring car- 
bon monoxide, or a combination of factors. 

. Several factors influence maternal carboxyhemoglo- 
bin concentrations. Ás in the nonpregnant person, en- 
dogenous carbon monoxide production in the mother 
accounts for most of the blood carboxyhemoglobin. 
Other factors affecting carboxyhemoglobin concentra- 
tion include the rate of excretion of CO, the relative 
affinity of maternal hemoglobin for CO, and the con- 
centration of exogenous CO in inspired air.” In addi- 
tion, maternal carboxyhemoglobin concentrations re- 
flect the endogenous carbon monoxide production by 
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Table III. Carboxyhemoglobin concentrations in nonsmoking pregnant women and their newborn infants 










Fetal 
carboxyhemoglobin 
concentration 


Maternal 


concentration 


2.02 (S.E.M. + 0.21) 2.95 (+0.21) 
0.73 (+0.08) 1.13 (+0.14) 
1.94 (+0.61) 1.70 (+0.49) 
2.6 (+0.21) 2.5 (+0.16) 
1.20 (+0.38) -— 
0.44 (+0.14) = 
0.40 (+0.01) = 
1.00 (+0.05) 1.11 (+0.09) 
1.57 (+0.14) 1.61 (£0.19) 
E 0.7 


carboxyhemoglobin 













Fetal/maternal 
carboxyhemoglobin 


ratio 


Ref. 
No. 





1.18 (+0.12) 80 
1.57 (+0.11) 
0.95 (+0.03) 97 
0.79 (+0.03) 108 
L 130 
1.11 (+0.09) 135 
1.06 (+0.08) | 235 
0.58 236 





the fetus and the rate of CO exchange across the 
placenta. Endogenous CO production by the fetus 
accounts for about 3 per cent of the total maternal 
carboxyhemoglobin concentration. When one is 
breathing fresh air with a carbon monoxide concen- 


tration of 0.1 p.p.m., exogenous CO accounts for ` 


about 3 per cent of the total blood carboxyhemoglobin. 
It is of both practical and theoretical interest to de- 
termine how precisely the maternal carboxyhemoglo- 
bin concentration reflects the various factors that de- 
termine that concentration. The following expression 
relates the steady-state maternal carboxyhemoglobin 
concentration to its determining parameters: 


— PregM[H 
[HbCO,] = tcoM[ bO;] , 


3 
Po; (3) 
(Vcom + VcogME HbO;] | , Ps — PrO 
Pop Drco VA 


Eq. (3) is modified from an equation derived by 
Coburn, Forster, and Kane.?? Prco is the inspired CO 
partial pressure in millimeters of mercury; M is the 
relative affinity of hemoglobin for CO as compared 
with its affinity for Oz; [HbO,] is the oxyhemoglobin 
concentration; Po; is the mean oxygen tension in pul- 
monary capillary blood in millimeters of mercury; VCOm 
is the endogenous carbon monoxide production of the 
mother in milliliters, at standard temperature and 
pressure dry (STPD), per minute; Vcor is the carbon 
monoxide production by the fetus; Dico is the pulmo- 
nary carbon monoxide diffusing capacity in milliliters 
per (minute x millimeters of mercury); Ps is the 
barometric pressure in millimeters of mercury; PHe0 is 
the vapor pressure of water in millimeters of mercury; 
and Va is the alveolar ventilation in milliliters, STPD, 
per minute. The placental diffusing capacity for CO 
and maternal and fetal placental blood flows do not 
appear in this equation since they are large in compari- 


son with fetal endogenous production. Representative 
values are: Pico = 1.4 x 107° mm. Hg; M = 210; 
[HbO] = 99 per cent (100 — 1 per cent HbCO) and 
Po, = 100 mm. Hg with the subject breathing air; 
Vcog + Vco; = 1.53 x = 10 *ml. per minute; Dreo = 
23 ml per (minute x millimeters of mercury); 
Va = 8,440 ml. per minute (assuming respiratory dead 
space = 150 ml); Ps = 760 mm. Hg and Prgo = 47 
mm. Hg. Substituting these values into Eq. (3), the 
steady-state maternal carboxyhemoglobin equals 0.70 
per cent (0.29 + (3.18 x 0.128)). One may calculate 
the carboxyhemoglobin concentration for nonpreg- 
nant women by using the same values except 
Vco = 7.8 x 107? ml. per minute and Va = 5,000 ml. 
per minute. The resultant carboxyhemoglobin concen- 
tration in nonpregnant women should be 0.57 per cent 
(0.29 + (1.52 x 0.184)). Thus, although the endoge- 
nous CO production increases during pregnancy, the 
hyperventilation of pregnancy acts to maintain mater- 
nal carboxyhemoglobin concentration at about 20 per 
cent above normal nonpregnant values. 

Using Eq. (3), one can calculate the steady-state ma- 
ternal carboxyhemoglobin concentration that would be 
reached after inhalation of various CO concentrations 
in the inspired air for 8 hours or more. As a first ap- 
proximation, [Hbco,] = 0.41 + 184 Pco(mm. Hg) is 
an expression which apples with less than 5 per cent 
error. in the range from 0 to 15 per cent carboxy- 
hemoglobin concentration and 0.41 per cent HbCO 
is the carboxyhemoglobin concentration that re- 
sults if a pregnant woman breathes air free of any 
CO. Alternatively, maternal carboxyhemoglobin con- 


centration also may be expressed as = 0.41 + (0.131 | 


X inspired CO concentration in parts per million) 
or = 0.41 + (1,309 x inspired CO concentration in 
per cent). 

Fetal carboxyhemoglobin and the ratio of fetal to 


w 
Volume 129 f 
Number l t 


? * 

maternal Carboxyhemoglobin. The carboxyhemoglo- 
bin concentration in human fetal blood [HbCOj] has 
been reported to vary from 0.7 to 2.5 per cent and the 
ratio of fetal/maternal carboxyhemoglobin concentra- 
tions | HbCO,;]/[HbCO,,] to vary from 0.6 to 1.6 (Table 
ITI). Fetal carboxyhemoglobin concentration varies not 
only asa function of maternal carboxyhemoglobin con: 
centration but also as a function of the rate of fetal 
carbon monoxide production, the placental diffusing 
capacity for carbon monoxide, the relative affinity of 
hemoglobin for CO as compared with O», M, and the 
affinity of blood for O; (and CO). 

The steady-state relation of fetal/maternal car- 
boxyhemoglobin concentrations depends on several 
factors. Assuming that the carbon monoxide partial 
pressure in maternal blood, Pcom, equals the partial 
pressure of carbon monoxide in fetal blood, Pco;, the 
Haldane equation? may be equated for maternal and 
fetal blood and rearranged: 


[HbCO] | [HbO;dPoss M; 
[HbCO,] Pou[HbO;,] Mm 


where [ HbO;]/Po;; and [ HbO2,]/Po2, are the oxygen 
affinities of fetal and maternal blood, respectively, 
as determined from the oxyhemoglobin dissociation 
curves as:the mean Pos of. blood in the placental ex- 
change vessels; and M, and Mm are the relative 
affinities of fetal and maternal blóod, respectively, for 
carbon monoxide as compared with oxygen. During 
the steady state, the ratio of fetal/maternal car- 
boxyhemoglobin concentrations, therefore, depends 
on the relative oxygen affinities of fetal and maternal 
blood as well as on the ratio of M; to Mp. 

Carbon monoxide markedly shifts the oxyhemoglo- 
bin saturation curve to the left and alters the shape of 
the curve toward a more hyperbolic form. Fig. 4 shows 


(4) 


this effect!® for several concentrations of human ma- 
ternal and fetal carboxyhemoglobin. The oxyhemoglo- 
bin saturation is for that percentage of hemoglobin not 
bound as carboxyhémoglobin. Fig. 5 shows the change 
in the oxygen partial pressure corresponding to 50 per 
cent oxyhemoglobin saturation, the P50, for maternal 
and fetal blood as a function of blood carboxyhemo- 


globin concentration. For instance, at 10 per cent car- 


boxyhemoglobin concentration, the P50 for maternal 
blood decreases to 23 mm. Hg from a control value of 
26.5 mm. Hg. At this same carboxyhemoglobin con- 
centration, the fetal P50 decreases to 17.8 mm. Hg 
from a normal value of 20.5 mm. Hg. The biologic 
implications of these increases in blood oxygen affinity 


' are discussed below. 


Fig. 6 depicts the steady-state fetal and maternal 
carboxyhemoglobin concentrations as a function of 
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90 100 


PO, (mmHg) 


Fig. 4. Human maternal and fetal oxyhemoglobin saturation 
curves showing carbon monoxide effect. The effect of varying 
concentrations of carboxyhemoglobin [HbCO] is calculated 
according to the method, of Roughton and Darling. The 
oxyhemoglobin saturation [HbQ,] is that percentage of he- 
moglobin not bound as carboxyhemoglobin. 


the carbon monoxide concentration in inspired air. Nor- 
mally the ratio of human fetal/maternal carboxyhe- 
moglobin is 1.1; that is, thé fetal carboxyhemoglo- 
bin concentration is about 10 to 15 per cent greater 
than that of the mother under these conditions. Even 
with no inspired CO, the blood will contain 0.5 to 0.8 
per cent carboxyhemoglobin because of endogenous 
CO production by the mother and the fetus. For other 
mammals, the steady-state ratios of fetal/maternal 
carboxyhemoglobin coricentrations will vary because 
of widely differing affinities of maternal and fetal 
blood for oxygen and carbon monoxide.'?? 

Fig. 7 shows the sensitivity of fetal carboxyhemoglo- 
bin concentrations to some of its determining fac- 
tors.!? The calculations for this figure are based on an 
inspired carbon monoxide concentration of 30 p.p.m., 
a value resulting in carboxyhemoglobin concentrations 
of 5 per cent in maternal blood and 5.5 per cent in fetal 
blood. Each of the parameters in Eq. (3) was varied 
individually, all other factors being held constant. The 
variations in each of the factors were normalized and 
each plotted in terms of the percentage of its normal 
value. The effects of these factors, therefore, could be 
compared in the same figure. The slopes of the curves 
at the 100 per cent normal value indicate the relative 
sensitivity of the fetal carboxyhemoglobin concentra- 
tion to a given factor. Notice that fetal carboxyhemo- 
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Fig. 5. The partial pressure at which the oxyhemoglobin saturation is 50 per cent, P50, for human 
maternal and fetal blood as a function of blood carboxyhemoglobin concentration. 


globin concentration is exquisitely sensitive to the ratio 
of Po; to oxyhemoglobin concentration in the maternal 
and fetal placental capillaries. Reduction in alveolar 
ventilation increases the carboxyhemoglobin concen- 
tration because endogenous CO is eliminated less 
rapidly by the lungs; and at the resultant lower alveolar 
oxygen tension, oxygen does not compete as effectively 
with CO for hemoglobin sites. Reductions in placental 
or pulmonary diffusing capacity reduce the rate of 
elimination of carbon monoxide from the fetus. In- 
creases in the rate of either maternal or fetal eridoge- 
nous carbon monoxide production also increases the 
fetal carboxyhemoglobin conceniration. 


Time course of changes in fetal and maternal 

carboxyhemoglobin with varying inspired 

carbon monoxide concentrations 

The results presented above assume a steady state 
with respect io both carbon monoxide and oxygen ex- 
change. The basic concepts relating to the rates of CO 
uptake and elimination during non-steady-state condi- 
tions were proposed by Douglas and his co-workers, 
Haldane,” and Haldane and Smith,’ at the turn of 
the century and summarized by Haldane?? in his Silli- 
man Lectures. Other investigators’® 76. 8% 102, 178, 183, 184; 
?!! explored these relations and developed mathemat- 
ical formulations of the kinetics of CO uptake in the 
adult. Unfortunately, there have beeti no such studies 
in pregnancy or in the newborn infant. 


- 


Longo and Hill? stüdied the non-steady-state car- 
bon monoxide exchanges in pregnant sheep with 
catheters chronically implanted in maternal and fetal 
blood vessels. They exposed ewes to inspired CO con- 
centrations of 30 to 300 p.p.m. Fig. 8 summarizes the 
results for changes in maternal and fetal car- 
boxyheinoglobin concentrations. It also compares the 
experimental results with predictions made with the 
use of'4 mathematical model (see below). At all levels of. 
CO exposure, the maternal carboxyhemoglobin con- 
centration increased relatively rapidly during the first 2 
to 3 hours. It then continued to increase more slowly 
over the next few hours, reacliing a relatively constant 
level by 7 to 8 hours (Fig. 8). The change in maternal 
carboxyhemoglobin concentration resembled a simple 
exponential process with a half-time of 2.5 hours. 

The increase in fetal carboxyhemoglobin concen- 
trations lagged behind maternal concentrations.” 
During the first hour of exposure, fetal carboxyhemo- 
globin concentration showed little change. During the 
following 4 to 5 hours, it increased, but at a relatively 
slow rate as compared with the rate of the early car- 
boxyhemoglobin rise in the mother. By 5 to 6 hours, 
fetal carboxyhemoglobin equaled maternal concen- 
trations, after which it continued to increase slowly for 
24 hours or more. Only after 36 to 48 hours did it 
reach final steady-state carboxyhemoglobin concen- 
trations. The time for fetal carboxyhemoglobin con- 
centration to reach half its final value was about 7 
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Fig. 6. Per cent carboxyhemoglobin in maternal and fetal blood as a function of carbon monoxide 
partial pressure and concentration (parts per million) in inspired air. These carboxyhemoglobin 
concentrations were calculated from the Haldane relation, correcting for the carbon monoxide effect 
on the oxyhemoglobin saturation curves. 
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Fig. 7. Effects of various factors of Eq. 3 on steady-state fetal carboxyhemoglobin concentration. The 
fetal carboxyhemoglobin concentration was calculated for various values of diffusing capacity, en- 
dogenous CO production, alveolar ventilation, and average oxygen partial pressure/saturation ratio 
at an inspired CO concentration of 30 p.p.m. These represent hypothetical changes that would occur 
with changes in only one variable and no compensating shifts of umbilical artery oxygen tension. 
Changes in each of the variables are expressed as the percentage of its assumed normal value and 
were calculated while all other variables were held constant. 
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Fig. 8. Time course of carbon monoxide uptake in maternal and fetal sheep exposed to varying 
carbon monoxide concentrations. 'The experimental results for the ewe (e) and fetal lamb (o) are the 
mean values (X S.E.M.) of nine to 11 studies at each inspired carbon monoxide level, except in the 
case of 300 p.p.m. Only three studies were performed at that concentration. The theoretical predic- 
tions of the chariges in maternal and fetal carboxyhemoglobin levels for the ewe and lamb are shown 
by the solig and interrupted lines, respectively. i 


hours. At equilibrium, fetal carboxyhemoglobin con- 


centration exceeded the maternal concentration by. 


about 58 per cent. 

For obvious ethical and technical reasons, such 
studies on carbon monoxide exchange rates are im- 
possible in the human fetus. However, using a mathe- 
matical model, Hill and associates! calculated ‘the 
theoretical relations of fetal/maternal carboxyhemo- 
globin concentrations in human subjects. Fig. 9 shows 
the predicted uptake and elimination curves in preg- 
nant women after exposure to several inspired carbon 
monoxide concentrations for 24 hours. Note that dur- 
ing uptake, fetal carboxyhemoglobin concentrations 
would lag behind the maternal concentrations for the 
first few hours. After 14 to 24 hours they would equal 
maternal concentrations. Eventually the fetal car- 
boxyhemoglobin would equilibrate at concentrations 
10 to I5 per cent higher than the maternal concen- 
trations. During the washout phase, fetal carbon 
monoxide-elimination would lag behind the maternal 
elimination and the carboxyhemoglobin concentration 
in the fetus would be significantly greater than that of 


the mother. The time required to reach one half of the 
final value would average about 2 hours for the mother 
and 7 hours for the fetus. The pattern of carbon 
monoxide uptake and elimination in this. theoretical 
analysis!’ is similar to that of the experimental results 
in sheep.!? Finally, the rate of carbon monoxide up- 
take in the neonate should be more rapid than the rate 
in the adults because of the infant's greater rate of 
minute -ventilation when calculated on the basis of 
weight. l | 


Placental carbon monoxide transfer 


An understanding of the interrelations of carbon 
monoxide in the mother and fetus requires knowledge 
of the process of placental exchange. Important ques- 
tions regarding carbon monoxide exchange between 
the mother and fetus include: What factors limit pla- 
cental carbon monoxide (and oxygen) exchange? What 
is the relative importance of the blood and placental 
membranes per se in limiting diffusion? What is the 
actual mechanism of placéntal carbon monoxide (and 
oxygen) exchange? - 
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Fig. 9. The predicted time course of human maternal and fetal carboxyhemoglobin concentrations 
during prolonged exposures to 30, 50, 100, 200, and 300 p.p.m. inspired carbon monoxide concen- 
trations, followed by a washout period when no CO was inspired. Note that the fetal carboxyhemo- 
globin concentrations lag behind those of the mother, but eventually reach higher values in most 


Cases. 


Early studies of maternal-to-fetal carbon monoxide 
exchange. The earliest studies of placental carbon 
monoxide exchange undoubtedly were stimulated by 
an interest in CO poisoning in pregnancy, Apparently 
Fehling? and Hógyes!'? in 1877 performed the first 
experimental studies. (For a comprehensive review on 
these studies, see Longo.'9) Fehling” observed carbon 
monoxide in fetal blood following exposure of rabbits 
to low concentrations of carbon monoxide for 70 to 
150 minutes. By placing fish in a container with diluted 
ox blood saturated with carbon monoxide, he demon- 
strated that CO crossed the placenta as a discrete sub- 
stance rather than as carboxyhemoglobin in maternal 
erythrocytes. After several hours, the fish died with 
high concentrations of carboxyhemoglobin. Fehling 
drew the analogy that maternal-to-fetal CO exchange 
occurred by diffusion. The same year Hógyes!? ex- 
posed two pregnant rabbits to 100 per cent CO as part 
of a study of carbon monoxide poisoning in pregnancy. 
The animals died after 1.5 and 2.5 minutes., Because 
Hogyes failed to detect carboxyhemoglobin in fetal 
blood, he concluded that carbon monoxide did not 
cross the placenta. But since fetal rabbit blood normally 
contains about 1 per cent carboxyhemoglobin,* his 
method could not have been very sensitive, and, in ad- 
dition, the time was too brief for placental CO ex- 
change to occur (see below). 

Nicloux!'97!9 pioneered early investigations of 
transplacental carbon monoxide exchange. He ex- 
posed pregnant guinea pigs to various concentrations 
of CO for 1.5 hours and clearly demonstrated that both 
maternal and fetal carboxyhemoglobin concentrations 


increased as a function of the inspired CO concentra- 
tion. Nicloux also exposed several guinea pigs to re- 
latively high carbon monoxide concentrations. He 
showed that during acute poisoning with maternal car- 
boxyhemoglobin concentrations approaching 100 per 
cent, the fetal carboxyhemoglobin concentration re- 
mained low because of insufficient time for CO to cross 
the placenta. Modifying Fehling's experiment, Nic- 
loux'®® 1® placed several fish in a water-filled con- 
tainer. He also placed an ox cecum containing blood 
saturated with carboxyhemoglobin into the container. 
After 2 hours the fish carboxyhemoglobin concentra- 
tion was markedly elevated. Clearly, carbon monoxide 
had diffused: from the blood through the water and 
was absorbed by fish gills. Numerous other studies in 
several species suggest tliat carbon monoxide diffuses 
from maternal to fetal blood across the placenta. 

Factors affecting placental carbon monoxide diffu- 
sion. The Fick equation 


dQ A-d-dC 


dt x ©) 


describes the rate of diffusion of a given substance, 
dQ/dt, across a given membrane as a function of the 
area, A, and thickness, x, of the membrane, and the 
coefficient of diffusion, d, and concentration differ- 
ence, dC, of the substance. For gases, whose partial 
pressure is closely related to concentration, the partial 
pressure, P, multiplied by the Bunsen solubility 
coefficient, o, can be substituted for concentration. In 
biologic membranes, A, d, x, and «a cannot be mea- 
sured individually; however, they can be considered 
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Fig. 10. Schematic representation of the maternal-fetal partial 
pressure differences and resistance to diffusion. The total 
pressure difference (Prac, — Prec) consists of: (1) the differ- 
ence from the interior of a maternal erythrocyte to the plasma 
(Prac, — Pp), (2) the difference across the membrane from 
the maternal to fetal plasma (Prin — Prg), and (3) the differ- 
ence from fetal plasma to the interior of the fetal red cell (Pp, 
— Prec). The over-all resistance to diffusion (1/DP) is the sum 
of the individual resistances: (1) the resistance of maternal 
blood to diffusion (1/04 Vc), (2) the resistance cf the placental 
membrane per se (1/Dy), and (3) the resistance of the fetal 
blood (1/8;V..). 


together, «Ad/x representing the diffusing capacity, D. 
For the placenta, this may be expressed: 


. amount CO diffusing/min. 


Dr» = -— 
Poco, — Pco; 


(6) 
where Dp is the placental diffusing capacity in millili- 
ters per (minute X millimeters of mercury), and Pcom 
and Pco,; are the ‘mean carbon monoxide partial 
pressures in maternal and fetal placental exchange ves- 
sels, respectively. In both the chronically cathe- 
terized? and the anesthetized, acutely operated 
sheep,’* placental CO diffusing capacity equals about 
0.54 ml. per (minute x millimeters of mercury X 


. kilograms of fetal weight). In rabbits’ and guinea 


pigs? this value is about 2.3 ml. per (minute x 
millimeters of mercury X kilograms). 

The placental membranes long were considered the 
sole resistance to respiratory gas exchange between 
maternal and fetal blood, but this is not necessarily the 
case.'” The total resistance to diffusion is the recip- 
rocal, 1/Dp. This over-all resistance sums several resis- 
tances, including the placental membrane resistance, 
1l/D&, the resistance of the maternal red 
cells, 1/@mVCm, and the resistance of the fetal red 


cells, 1/0,Vc,.^ "These are related as follows: 
] l l 

X e EU ES 7 
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where Ôm and 0, are the rates at which oy mon- 
oxide reacts with maternal and fetal erythrocytes, re- 


" spectively, in milliliters per (minute x millimeters of 


mercury), and where Vc, and Vc; are the respective 
maternal and fetal placental capillary blood volumes in 
milliliters. Fig. 10 graphically represents the relation of 
these individual resistances to the total resistance to 
diffusion. The maternal and fetal placental capillary 
blood volumes and the membrane-diffusing capacity 
are constants established by the physical and anatomi- 
cal characteristics of the placenta. The values of the 
placental capillary blood volumes in sheep probably lie 
between 10 to 40 ml.,"? and the placental membrane- 
diffusing capacity equals about 2.6 ml. per (min- 
ute X millimeters of mercury). When these values 
are substituted into Eq. (7) together with values for 8, 
the placental membranes constitute about 60 per cent 
of the total resistance to diffusion of CO (and Os), 
whereas the maternal and fetal blood together contrib- 
ute about 40 per cent of the total resistances to diffu- 
sion. ?8 142 

Carbon monoxide and oxygen react with hemoglo- 
bin as follows: 


O, + Hb ——— HbO, (8) 
CO + Hb —_— HbCO (9) 


| CO HO, <H> HbCO +O, (10) 


where k' and k are the association and dissociation 
reaction rate constants, respectively, of oxygen and 
hemoglobin; |’ and lare the association and dissociation 
rate constants for carbon monoxide with hemo- 
globin; and m' and m are the effective constants for the 
replacement of oxyhemoglobin by carbon monoxide. 
Because hemoglobin is a tetramer, it combines with 
four oxygen or carbon monoxide molecules. Thus, for 
both the O, and CO reactions, as in Eqs. (8) and (9), 
there are four individual rate constants. While the as- 
sociation reaction rate constants k;', ke’ and l;', hk’, etc., 
are of a similar order of magnitude, the dissociation 


reaction rate for CO, 14, has a value several orders of 


magnitude less than the comparable oxygen rate con- 
stant, ky. This accounts for the much greater affinity of 
hemoglobin for CO than for Os. According to the law 
of mass action, Eq. (10) may be rearranged under 
equilibrium conditions (where m' = m, or M = m'/m) 
to the form: 


. [HbCO] x [O;] 


ques [HbO;] x [CO] 


(11) 


where the brackets indicate concentrations. Eq. (11) is 
simply a rearranged form of Eq. (2). 


. P 


Volume 129 = 
Number 1 / 


"M - as a function of the oxygen tension.” At 


normal oxygen partial pressures, @co is a function of 
"e At high oxygen partial pressures, Bco is a func- 
tion of m',. These velocity constants for human and 
sheep adult and fetal blood have been summarized by 
Longo. Both Holland!!'"* and Lawson’? showed 
that these reaction rates are essentially equal for ma- 
ternal and fetal blood. Theoretically, the similarity of 
the over-all rate constants in maternal and fetal blood 
suggests that the value of M, should equal Mm, a 
finding experimentally true in sheep.!*! This contrasts 
with the findings of Rodkey!?* and Engel® and their 
co-workers, who reported that M equaled about 223 in 
human maternal blood and 181 in fetal blood. 

Mechanism of transplacental carbon monoxide ex- 
change. Classically, it has been assumed that gas pas- 
sively diffuses through the lung, placenta, and other 
tissues, the molecules moving in response to a partial- 
pressure gradient. Longmuir and associates, 133 
however, showed that the relation between oxygen up- 
take of liver slices and surface Os partial pressures 
could be described by Michaelis-Menton kinetics rather 
than by simple diffusion. That is, the oxygen uptake 
rate occurred more rapidly thàn predicted by simple 
diffusion. Also, the rate followed saturation kinetics; 
e.g., oxygen diffusion did not increase part passu with 
O; partial pressure but, in fact, decreased at elevated 
O; tensions. This is an important finding if true, be- 
cause it challenges our previous notions as to the 
mechanism of diffusion. It also implies that calcula- 
tions of placental or pulmonary oxygen-diffusing ca- 
pacity on the basis of carbon monoxide diffusion ca- 
pacity may be invalid. Longmuir and associates? !31 
believed that cytochrome P-450, an enzyme common to 
mammalian cells, acts as the carrier facilitating oxygen 
diffusion. 

Several workers"? ** °° recently have presented 
data suggesting that O> and CO diffusion also are 
facilitated in the placenta. The following experimental 
findings support this conclusion. (1) Oxygen exchange 
in the perfused sheep placenta was increased by in- 
creasing O; solubility of the perfusate. This contrasts to 
argon and nitrogen exchanges which were not related 
to the solubility of these gases in the perfusing 
medium.?5 (2) Compounds binding cytochrome P-450 
decreased the placental oxygen transfer but failed to 
alter argon exchange."^ 97795 (3) Other compounds 
thought to bind cytochrome P-450' significantly de- 
creased placental carbon monoxide-diffusing capacity 
in unanesthetized guinea pigs.”° 

Stimulated by the intriguing hypothesis of carrier- 
mediated placental oxygen and carbon monoxide dif- 
fusion, Longo and Ching"? compared CO-diffusing 
capacity in sheep before and after administration of 
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drugs known to bind cytochrome P-450.U?: 79? Neither 
A*-androsten-3, nor 17-dione, nor dexamethazone 
decreased placental diffusing capacity. Also, 19-nor- 
androstenedione, a drug which reverses the CO 
displacement from P-450, thereby supposedly in- 
creasing placental carbon monoxide-diffusing capaci- 
ty, failed to increase it. In addition, a plot of CO uptake 
as a function of mean maternal-to-fetal carbon 
monoxide partial pressure difference in these studies 
showed no evidence of saturation kinetics; i.e., CO up- 
take was strictly a function of the mean maternal-to- 
fetal partial pressure difference. 

The reason for the discrepancy in the results is not 
immediately evident. While the placenta contains 
cytochrome P-450,'” * its concentration is only 2 to 
10 per cent of that in the liver. Thus, one may question 
how significant a role this small amount of P-450 plays 
in facilitating respiratory gas diffusion. 


Experimental studies of fetal and newborn 
growth and survival 


Mammalian studies. Not many studies have been 
made of the effects of carbon monoxide on growth or 
development. Wells*** exposed pregnant rats to 1.5 per 
cent (15,000 p.p.m.) CO for from 5 to 8 minutes, 10 
times on alternate days during the 21 day pregnancy. 
This resulted in maternal unconsciousness and abor- 
tion or absorption of most fetuses. The surviving new- 
born rats failed to grow normally. Similar exposure to 
5,900 p.p.m. affected only a small percentage of ani- 
mals. This brief report lacks quantitative data on the 
number of experimental animals and number and 
weight of the fetuses. Williams and Smith??? exposed 
rats to 0.34 per cent (3,400 p.p.m.) carbon monoxide 
for | hour daily for 3 months. Peak carboxyhemoglo- 
bin concentrations in these animals varied from 60 to 
70 per cent. Among seven female animals, only one 
half the control number of known pregnancies oc- 
curred, The number of young per litter was reduced 
and only two out of 13 neonates survived to weaning 
age. No pregnancies resulted in five females exposed 
for 150 days. 

Astrup and co-workers’ reported quantitative data 
on fetal weights following exposure of pregnant rabbits 
to carbon monoxide continuously for 30 days. Expo- 
sure to 90 p.p.m. resulted in maternal carboxyhemo- 
globin concentrations of 9 to 10 per cent. Birth weights 
decreased 11 per cent from 57.7 to 51 grams and the 
neonatal mortality rate increased to 10 per cent from a 
control value of 4.5 per cent. The mortality rate of the 
young rabbits during the following 21 days increased 
to 25 per cent from a control value of 13 per cent. 
Following exposure to 180 p.p.m. of CO, with resulting 
maternal carboxyhemoglobin concentrations of 16 to 
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18 per cent, birth weights decreased 20 per cent from 
53.7 to 44.7 grams, and the neonatal mortality rate was 
35 per cent, compared with 1 per cent for the controls. 
Three of 17 newborn animals in this group had limb 
deformities. The mortality rate during the following 21 
days was 27 per cent, the same value as the controls. 

Fechter and Annau” exposed pregnant Long-Evans 
rats to 150 p.p.m. of CO throughout gestation. The 
newborn CO-exposed rats weighed slightlv less at birth 
than controls (5.55 (x0.05 S.E.M.) grams vs. 5.74 
(+0.06) grams). During the newborn period this dif- 
ference increased. By day 21, the weights were about 


42 (+1) and 46 (+1) grams, respectively. Behavioral | 


tests disclosed less spontaneous and r-dopa-stimulated 
activity then in controls. Garvey and Longo” exposed 
pregnant Long-Evans rats to 30 or 90 p.p.m. of CO 
throughout gestation. Although fetal whole-body 
weight was unaffected by these concentrations, the 
brain weights increased 14 per cent and lung weight 
decreased 24 per cent in those fetuses exposed to 90 
p.p.m. of CO. This brain enlargement was attributed to 
an increased water content as the concentrations of 
brain protein, DNA, norepinephrine, and serotonin 
were decreased, as was the brain wet. dry weight ratio. 
Schwetz, Leong, and Staples??? reported (in an abstract) 
that mice and rabbit fetuses exposed to 250 p.p.m. of 
CO from days 6 to 15 of pregnancy (mice) and 6 to 18 
(rabbits) developed minor skeletal alterations. Finally, 
Robkin, Beachler, and Shepard’” exposed explanted 
rat embryos to three CO concentrations: 400, 50,000, 
and 100,000 p.p.m. These authors observed no change 
in the embryonic heart rate despite evidence from the 
color change that CO had combined with embryonic 
hemoglobin. Whether the oxygen needs of these em- 
bryos could be satisfied by simple diffusion seems un- 
likely; thus the explanation for the apparent indiffer- 
ence of these explanted embryonic hearts to CO effects 
remains undetermined. 

‘Carbon monoxide effects on avian embryogenesis. 
Baker and Tumasonis? continuously exposed fertilized 
chicken eggs to various CO concentrations from the 
time they were laid for up to 18 days of incubation. 
Hatchability correlated inversely with carbon mon- 
oxide concentration. At 425 p.p.m., the apparent 
“critical level,” only about 75 per cent of the eggs 
hatched. The embryos of these eggs weighed almost 
the same as those of the controls and no congenital 
anomalies were noted. Since 0 to 100 p.p.m. were the 


only lower carbon monoxide concentrations tested, the 


conclusion that 425 p.p.m. represents a "critical level” 
may not be justified. In eggs exposed to 425 p.p.m. the 
carboxyhemoglobin concentrations varied from 4 to 16 
per cent. The lowest values were reported on days 15 
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and 16 of incubation. At 650 p.p.m. of co cent 
of eggs hatching decreased to 46 per cent, and the 
authors noted developmental anomales of the 
tibia and metatarsal bones. Subsequently, Baker, 
Tumasonis, and Barron? exposed embryonated eggs 
12 and 18 days old to 425 p.p.m. for 24 hours. The 
carboxyhemoglobin concentrations averaged 7 per 
cent in 12 to 14 day chick embrvos, 16 per cent in the 
16 day embryos, and 36 per cent in the 18 day em- 
bryos. It is not clear why the carboxyhemoglobin in- 
creased so markedly with embryonic age. The activities 
of two hepatic mixed-function oxidase enzymes, hy- 
droxylase and O-demethylase, increased about 50 per 
cent in the livers of the older chicks. Chick eggs 13 days 
old did not show significant enzyme increases. The au- 
thors suggested that the increased hepatic mixed- 
function oxidase enzymes represent an adaptation to 


carbon monoxide-induced tissue hypoxia in the more 


mature embryo. 

Exposure to excessively high carbon monoxide 
concentrations during the newborn period. Behrman, 
Fisher, and Patton" reported that in 16 normal human 
newborn infants in a nursery in downtown Chicago, 
the carboxyhemoglobin concentration increased 7 per 
cent and the blood oxygen capacity decreased 14 per 
cent (control values were not given). The authors cor- 
related the decreases of blood Oz capacity with car- 
bon monoxide concentrations at a Chicago air pollu- 
tion station about 1.5 miles distant. On days with am- 
bient CO concentration less than 20 p.p.m., blood oxy- 
gen capacity was decreased 8.4 (1.1) per cent in in- 
fants 24 hours of age or younger and 11.0 (+0.73) per 
cent in infants over 24 hours of age. On days with 
atmospheric CO greater than 20 p.p.m., blood oxygen 
capacity decreased 11.4 (+1.1) per cent in the newborn 
infants and 13.0 (+0.65) per cent in babies over 24 
hours of age. The authors reported that carboxy- 
hemoglobin concentrations varied as a function of 
both the concentrations of inspired carbon monoxide 
and the duration of exposure. Although of great inter- 
est, certain problems inherent in this study were not 
considered. A close correlation between the CO con- 
centrations in the nursery and at the monitoring sta- 
tion 1.5 miles distant is questionable.” While the au- 
thors noted a greater decrease in oxygen capacity than 
could be accounted for by carbon monoxide alone, the 
errors in the method of carboxyhemoglobin determi- 


nation with the spectrophotometer used probably in- 


validate such a conclusion. The authors reported no 
untoward clinical effects either from these car-, 
boxyhemoglobin concentrations or from the decrease 
in blood oxygen capacity. 

The effect of CO on newborn survival has pes stud- 
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Fig. 11. Oxygen partial pressure in maternal uterine venous »5lood as a function of maternal car- 


boxyhemoglobin concentration. 


ied by several groups. Smith, McMillan, and Mack? 


. exposed rats to mixtures of illuminating gas in air with 


carbon monoxide concentrations equaling 0.45 per 
cent. For 22 newborn rats, 12 to 48 hours of age, ex- 
posed to carbon monoxide, the average survival time 
was about 195 minutes, in contrast to an average sur- 
vival time of about 36 minutes in mature animals 
McGrath and Jaeger! also noted that 50 per cent of 
newly hatched chicks could withstand exposure to | 
per cent (10,000 p.p.m.) carbon monoxide for about 32 
minutes. 'This initial resistance to carbon monoxide de- 
creased rapidly. By day one, mean survival time de- 
creased to about 10 minutes, by day 4 it was 6 minutes, 
and by day 8 it was 4 minutes, where it remained for all 
ages tested up to 21 days. Subsequently Jaeger and 
McGrath! showed that decreasing the body tempera- 
ture increased the time to last gasp from a mean value 
of 9.8 + 0.5 minutes at 40° C. to 20.7 + 0.1 at 30° C. 
They noted that hypothermia caused markedly reduced 
heart and respiratory rates and suggested that its major 
benefit was a reduction iri energy-requiring functions. 

In an attempt to develop an animal model for 
hyperkinesis, Culver and Norton? and Norton, 
Mullenix, and Culver'” exposed 5-day-old Sprague- 
Dawley rats to 1 per cent (10,000 p.p.m.) CO until 
breathing ceased for 20 seconds. This required about 2 
hours. Hyperactivity was present when the rats were 
tested at 4 to 8 weeks of age, but not when they were 
tested at 3 to 5 months of age. Incidentally, a similar 
type of hyperactive behavior developed following 


| x-irradiation and bilateral stereotoxic lesions of the 


globus pallidus.'?? 


Effects of carbon monoxide on tissue 

oxygenation | 

The consequences of changes in hemoglobin oxy- 
gen affinity and capacity. Several mechanisms proba- 
bly account for the effects of carbon monoxide on de- 
veloping tissue. Undoubtedly the most important of 
these is the interference with tissue oxygenation.’® ™ 
Claude Bernard in 1857'* first observed that carbon 
monoxide decreases the capacity of blood to transport 
oxygen by competing with it for hemoglobin. Carbon 
monoxide binding to hemoglobin increases the oxygen 
affinity of the remaining hemoglobin (Figs. 4 and 5). 
This shift'of the oxyhemoglobin saturation curve to the 
left means that the oxygen tension of blood must de- 
crease to lower than normal values before a given 
amount of oxygen will release from hemoglobin. This 
effect may be particularly significant for the fetus, be- 
cause tlie oxygen partial pressure in its arterial blood is 
normally relatively low, about 20 to 30 mm. Hg, as 
compared to adult values of about 100 mm. Hg. Car- 
bon monoxide also interferes with oxygen transport by 
displacing oxygen from: the hemoglobin in arterial 
blood, thus decreasing the blood oxygen transport ca- 
pacity. To the pregnant woman these effects on blood 
oxygenation pose a special threat. Not only is her oxy- 
gen consumption increased 15 to 25 per cent during 
pregnancy! but her blood oxygen capacity is de- 
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Fig. 12. Fetal values of oxygen partial pressure as a function 
of carboxyhemoglobin concentrations during quasi-steady- 
state conditions. Fetal inferior vena caval oxygen tension is a 
function of both maternal and fetal carboxyhernoglobin con- 
centrations. The oxygen partial pressure of fetal arterial 
blood is chiefly a function of maternal carboxyhemoglobin 
concentrations. During steady-state conditions, however, it 
will also be related to the fetal carboxyhemoglobin concentra- 
tion level. Each point represents the mean + S.E.M. (vertical 
bars) of six to 20 determinations at each level of blood 
carboxyhemoglobin. 


creased 20 to 30 per cent or more because of the de- 
creased concentration of hemoglobin. The patient with 
a significant anemia faces an even more severe com- 
promise of her oxygen delivery. 

Aerobic metabolic processes depend upon the main- 
tenance of tissue oxygen partial pressure above some 
critical level, which varies among different tissues. In- 
tracellular gas tensions are difficult, if not impossible, 
to measure directly. However, changes in capillary Po; 
values reflect tissue oxygen tensions, other things being 
equal. In the absence of arteriovenous shunts, the Poz 
of venous blood draining a tissue equals the Po; at the 
venous end of its capillaries. Thus, venous Po» roughly 
indicates the adequacy of tissue oxygenation. Although 
the effects of carbon monoxide on venous Po; values 
have been considered from a theoretical standpoint, 
essentially no experimental validation of these effects 
has been done in either the adult or the fetus. Recently 
[386 133 examined the changes in oxygen tension in re- 
sponse to various carboxyhemoglobin concentrations 
in sheep with catheters chronically implanted in ma- 
ternal and fetal vessels. Starting about a week following 
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their recovery from anesthesia and mS, ee 


them to various concentrations of carbon monoxide. 

Fig. 11 shows the oxygen partial pressures in mater- 
nal uterine venous blood as a function of maternal 
carboxyhemoglobin concentration, Uterine venous 
Po, decreased from a control value of 43 mm. Hg at 
| per cent carboxyhemoglobin to about 39 mm. Hg at 
10 to 12 per cent carboxyhemoglobin concentra- 
tion. The regression equation for this relation was: 
Po, = 43 — 0.5 [HbCO,,], (R = —0.96). The explana- 
tion for the decrease in oxygen tension with increases 
in carboxyhemoglobin concentration derives from a 
consideration of the maternal carboxyhemoglobin sat- 
uration curve (as seen in Fig. 13). 

Fig. 12 shows the oxygen partial pressures in th 
descending aorta and the inferior vena cava below the 
ductus venosus as a function of carboxyhemoglobin 
concentration in the fetus.?9 139 Maternal and fetal 
carboxyhemoglobin levels were in quasi-steady-state 
equilibrium. In contrast to the adult, whose arterial 
oxygen tension remains relaüvely unaffected by 
changes in carboxyhemoglobin concentrations, the fe- 
tus has arterial oxygen tensions which are particular- 
ly sensitive to increases in maternal or fetal carboxy- 
hemoglobin concentrations. This follows because 
fetal arterial oxygen tension depends on the oxygen 
tension in fetal placental end-capillary blood, which in 
turn is a function of the oxygen tensions in maternal 
placental exchange vessels. Thus, the oxygen partial 
pressure in the fetal descending aorta decreased from 
a control value of about 20 to 15.5 mm. Hg at 10 per 
cent fetal carboxyhemoglobin concentration (Fig. 12). 
The regression equation for the relation was: Po: = 
20.1 — 0.4[ HbCO;], (R = —0.94). 

Fig. 12 also shows the relation of oxygen tension of 
the inferior vena cava below the ductus venosus to 
carboxyhemoglobin concentration in the fetus. At 10 
per cent carboxyhemoglobin concentration, inferior 
vena caval oxygen tension decreased from a control 
value of about 16 to 12.5 mm. Hg. The regression 
equation for this relation was: Po; = —0.3 [HbCOy], 
(R = —0.96). Fetal venous oxygen tensions decrease in 
response to both the increased maternal car- 
boxyhemoglobin concentration with decreased placen- 
tal venous oxygen tension and the increased fetal car- 
boxyhemoglobin concentration. Since these oxygen 
tensions were obtained when maternal and fetal car- 
boxyhemoglobin concentrations were in a guasi- 
steady-state condition, a relation between fetal inferior 
vena caval oxygen tension and maternal car- 
boxyhemoglobin concentration would be expected. If 
one plots this relation, ? the decrements in fetal oxy- 
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Fig. 13. Oxyhemoglobin saturation curves (plotted as blood oxygen content vs. oxygen partial 
pressure) of human fetal blood with 0 and 10 per cent carboxyhemoglobin and of maternal blood. 
with 0 and 9.4 per cent carboxyhemoglobin concentrations. The materrial and fetal hemoglobins are 
assumed to be 12 and 16.3 Gm. per 100 ml. of blood, respectively. A normal oxygen consumption of 
5 ml. per 100 ml. of blood is assumed for both the uterus and its contents and the fetus. ‘This figure 
depicts the mechanism accounting for the reduction of umbilical artery and vein oxygen partial 
pressures and contents resulting from elevated carboxyhemoglobin concentrations. 


gen tensions appear greater when plotted as a function 
of maternal carboxyhemoglobin than when plotted as a 
function of fetal carboxyhemoglobin concentration. 
This follows because during equilibrium conditions at 
any given level of inspired carbon monoxide concen- 
tration, carboxyhemoglobin concentration in the fetus 
exceeds that in the mother. These oxygen partial 
pressures in sheep are, of course, not identical with 
those values anticipated in human beings, because of 
differences in oxygen affinities and capacities of mat- 
ernal and fetal bloods between the species. However, 
those differences probably will be no more than 2 to 3 
mm. Hg. 

Ginsberg and Myers™ *5 studied the effects of CO 
exposure on near-term pregnant monkeys and their 
fetuses. When they exposed acutely anesthetized ani- 
mals to 0.1 to 0.3 per cent carbon monoxide, result- 
ing maternal carboxyhemoglobin concentrations were 


about 60 per cent. During the I to 3 hour studies, fetal 


blood Os content decreased to less than 2 ml. per 100 
ml. of blood from control values of 9 to 15 ml. per 100 
ml. of blood. Fetal heart rates decreased in proportion 
to the blood oxygen values. These fetuses also devel- 


oped severe acidosis (pH less than 7.05), hypercarbia 
(Pco, = 70 mm. Hg or greater), hypotension, and elec- 
trocardiographic changes, such as T-wave flattening 
and inversion.9? | 

Fig. 18 shows the theoretical basis for understanding 
the consequences of carbon monoxide interaction with 
oxygen in human beings, the blood oxygen content 
being plotted as a function of the oxygen partial 
pressure.’ 136 The oxygen affinity of fetal blood is 
greater than that of maternal blood, hence its 
oxyhemoglobin saturation curve is shifted to the left. 
In addition, human fetal blood contains more hemo- 
globin than does maternal (16.3 vs. 12 gm. per 100 ml.) 
and therefore has a greater oxygen capacity. Under 
normal circumstances, maternal arterial oxygen ten- 
sion equals about 100 mm. Hg, and its O: content is 
about 16.1 ml. per 100 ml. of blood (Point Aj in Fig. 
13). 'The placental exchange of oxygen extracts about 5 
ml. of O; per 100 ml. of blood, producing a uterine 
mixed venous oxygen tension of about 34 mm. Hg 
(Point Vi). Carboxyhemoglobin decreases the O; ca- 
pacity of maternal blood and the oxyhemoglobin curve 
shifts to the left (as indicated by the curve labeled 9.4 
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Fig. 14. The degree of compensation necessary to offset the 
effects of elevated fetal carboxyhemoglobin concentrations. 
Upper: Decrease in umbilical artery Po; and umbilical vein 
(placental end-capillary) Po; necessary to maintain normal 
oxygen exchange across the placenta in the presence of in- 
creasing. amounts of fetal carboxyhemoglobin. Lower: In- 
crease in fetal blood flow (Q9) which would be required to 
maintain the normal O, exchange in the placenta with no 
change in umbilical artery Pos. 


per cent HbCO,,). Although arterial Po; remains essen- 
tially the same as under normal conditions, the oxygen 
content would decrease to 14.5 ml. per 100 ml. (Point 
Aye). With the same placental oxygen transfer of 5 ml. 
per 100 ml. of blood, the venous Po; would equal about 
27 mm. Hg (Point Vp), a decrease from normal of 
about 7 mm. Hg. ‘ 

In the fetus, oxygen partial pressure in the descend- 
ing aorta normally equals about 20 mm. Hg, and the 
oxygen content is about 12 ml. per 100 ml. (Point Arı). 
With an oxygen ‘consumption of 5 ml. per 100 ml., 
inferior vena caval oxygen tension would be 16 mm. 
Hg (Point Vg). Both arterial (Point Arz) and venous 
(Point Vrz) oxygen tensions decrease with elevated fetal 
carboxyhemoglobin concentrations. This contrasts to 
the effect in the adult, in whom the arterial oxygen 
tension remains normal. This results from the lowered 
oxygen tension of maternal placental capillaries, with 
which fetal blood equilibrates. With normal fetal oxy- 
gen consumption, the venous oxygen content would 
equal 5 ml. per 100 ml. of blood less than the arterial 
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content, producing a venous oxygen tensio out 
11 mm. Hg, a decrease from normal of 5 mm. Hg. 

In cases of acute CO poisoning, the mother would 
develop a high carboxyhemoglobin concentration with 
a shift to the left:of het oxyhemoglobin saturation 
curve. Although the carboxyhemoglobin concentration 
in the fetus would remain normal or lów, nonetbeless 
the fetus would experience a marked decrease in blood 
Pos valués because of the shift in the maternal dissocia- 
tion curve.® 138 

In this study? 57 per cent of the fetuses died when 
fetal carboxyhemoglobin values increased above 15 per 
cent for 30 minutes or longer (five of 11 died at 100 
p.p.m. and three of three died at 300 p.p.m.). These 
deaths presumably resulted from hypoxia of vital tis- 
sues. Probably two major reasons account for this. 
First, in the adult, elevation of carboxyhemoglobin con- 
centration to 15 to 20 per cent results in a 6 to 10 mm. 
Hg decrease in venous Po, values. Although this de- 
crease is substantial the resultant oxygen partial 
pressures probably remain well above critical values for 
maintaining tissue oxygen delivery.” In contrast, the 
fetus with normal arterial and venous Po, values 
probably close to the critical levels would develop tissue 
hypoxia or anoxia with substantial decreases in oxygen 
tension. Furthermore, adult subjects and animals sub- 
jected to carbon monoxide hypoxia show increases in 
cardiac output,? coronary blood flow,® and, presumab- 
ly, tissue blood flow. Apparently such compensatory 
adjustments are not available to the fetus to any great 
extent. The decreases in blood oxygen tension mea- 
sured experimentally followed those predicted, assum- 
ing no increase in tissue blood flow. In addition, the 
fetus probably cannot increase its cardiac output 
significantly, as the output normally is about two to 
three times that of the adult on a per weight basis.!** 
Thus, the fetus probably .normally operates near the 
peak of its cardiac function curve. 

Fig. 14 presents another way of examining carbon 
monoxide effects on fetal oxygenation. In the presence 
of elevated carboxyhemoglobin concentrations, either 
markedly increased tissue blood flow or considerably 
reduced oxygen tensions is the price that must be 
paid to maintain normal oxygen delivery.!? The up- 
per part of Fig. 14 shows the predicted decrease in 
oxygen tension (discussed above) as carboxyhemoglo- 
bin concentrations increase. The lower portion shows 
the compensatory or equivalent change in fetal blood 
flow necessary to maintain a steady-state oxygen ex- 
change in the placenta, assuming no drop in umbilical 
artery oxygen tension. A 10 per cent carboxyhemoglo- 
bin concentration would be equivalent to a drastic re- 
duction in blood flow. Fetal blood flow would have to 
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incrkase 2 per cent (from 350 to 570 ml. per minute) i 


to maintain normal oxygen exchange. Higher levels of 


fetal carboxyhemoglobin. require even more dramatic . 


compensations. However, it seems doubtful that much, 
if any, blood flow compensation occurs in the presence 
of carbon monoxide in either adult dogs" or fetal 
sheep.™ Therefore, the changes in Po; values.proba- 
bly illustrate the in vivo situation more closely than do 
the equivalent changes in blood flow. 

Cellular and subcellular effects. | 

Intracellular oxygen and carbon monoxide tensions. In- 
tracellular carbon monoxide effects depend on the 
carbon monoxide partial pressures in the cell. At a 
blood carboxyhemoglobin concentration of 5 per cent, 


the calculated tissue CO partial pressure, Pco, equals: 


0.02 mm. Hg (assuming a mean capillary Po; of 40 to 


50 mm. Hg). This is about five times greater than at 


normal carboxyhemoglobin concentrations. 


The oxygen tension in proximity-to intracellular ` 


compounds that combine with carbon monoxide criti- 
cally determines possible intracellular CO effects, 
because carbon monoxide competes with oxygen for 
binding to the cytochromes and other heme pigments. 
Recent research, using polarographic microelectrodes 
or carbon monoxide binding to myoglobin, indicates 
that intracellular oxygen tension averages 4 to 6 mm. 
Hg.*" PL ?5 However, it remains quite possible that the 
intracellular oxygen tension at the site of. carbon 


monoxide binding compounds is considerably less than `, 


these levels. 

Direct carbon monoxide effects on. intracellular processes. 
Carbon monoxide affinity for intracellular compounds 
customarily is given in terms of the Warburg partition 
coefficient, K, which describes the ratio of carbon 
monoxide tó oxygen required for 50 per cent inhibi- 
tion of the over-all reaction: l 


xen (8) a 


where n is the fraction of cytochrome bound to carbon 
- monoxide. The value of K usually is given where 
n = 0.5, i.e., the ratio of carbon monoxide to oxygen 
for 50 per cent saturation with carbon monoxide. Re- 
ports state that the value of K for cytochrome ag varies 
from 2 to 30?! In the normal aerobic steady state 
(rapidly respiring State 3), the concentration of re- 
duced cytochrome ag is probably less than 0.1 per cent. 
Because only .reduced cytochrome aj binds carbon 


monoxide, the CO affinity for cytochrome as under - 


this condition is small. 

Recent data suggest greater sensitivity than previ- 
ously indicated of mitochondrial respiration to carbon 
monoxide under some conditions. However, no solid 
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evidence implicates this system at low carboxyhemo- 
globin concentrations. With the use of CO/Oz ratios of 
0.2 for 50 per cent binding to cytochrome a; and a 
Po, of 0.01 mm.. Hg, the computed tissue Pco at 5 per 
cent carboxyhemoglobin of 0.02:mm. Hg is slightly 


' below that necessary to result in 50 per cent binding to 


cytochrome as. However, at 10 per cent carboxyhe- 
moglobin concentration, the carbon monoxide partial 
pressure becomes high enough. In addition, during 
tissue hypoxia at these carboxyhemoglobin concen- 
trations, the binding of CO to cytochrome as is proba- 
bly physiologically significant. 

The Warburg partition coefficient for cytochrome 
P-450 varies from 1 to 5. Several investigations of CO 
effects on these compounds are of interest. Under 


conditions of rapid electron transport through the 


cytochrome P-450 system, sensitivity to CO increased." 
In the preserice of high concentrations of reducing 
equivalents and substrate, the ratio of carbon mon- 
oxide to oxygen necessary for 50 per cent binding was 
as low as 0.2. On the other hand, with slow electron 


transport, the system became almost completely refrac- 


tory to CO. Rats exposed to 60 p.p.m. of CO demon- 
strated a decreased ability of the liver to metabolize 
3-OH-benzo-alpha-pyrene. Possibly this resulted 
from carbon monoxide interference with cytochrome 
P-450.' Coburn and Kane”? found that 10 to 12 per 
cent carboxyhemoglobin concentration resulted in a 
decreased rate of loss of hemoglobin-haptoglobin from 
the plasma of anesthetized dogs. Hemoglobin- 
haptoglobin catabolism occurs through a P-450-linked 
system. | 

| Myoglobin represents ET intracellular hemoprotein 
most likely to be involved in toxic effects of carbon 
monoxide. The Warburg partition coefficient for the 
reaction of CO with oxymyoglobin is 0.04. Coburn and 
associates found a ratio of carboxymyoglobin to 
carboxyhemoglobin of unity, and it remained constant 


. with various levels of blood carboxyhemoglobin. Thus, 


with a carboxyhemoglobin concentration of 5 per cent, 
the carboxymyoglobin concentration should equal 5 
per cent. While the function of myoglobin is not clearly 
defined, it presumably acts as a short-term oxygen 
store, buffering changes in oxygen tension in close 
proximity to mitochondria during muscle contraction. 


Myoglobin also probably. facilitates O; diffusion across 
' the cytoplasm from cell membrane to mitochondria. 


As with other intracellular hemoproteins, carbon 
monoxide binding to myoglobin markedly increases in 
thé presence of tissue hypoxia, to the extent that the 
ratio of carboxymyoglobin to carboxyhemoglobin con-: 
centration increases: Coburn and his co-workers? 4 
showed that when arterial oxygen tension decreased to 
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Fig. 15. Decrease in oxygen consumption by placental tissue 
as a function of maternal carboxyhemeglobin concentration. 
Data are from Tanaka.?? 


40 mm. Hg or less, the ratio of carboxymyoglobin to 
carboxyhemoglobin concentration increased from a 
normal value of 1.0 to about 2.5 in both skeletal 
muscle? and myocardium.*! If this relation holds in the 
fetus, with an arterial oxygen tension normally never 
greater than 40 mm. Hg, the carboxymyoglobin con- 
centration would equal 12.5 with a carboxyhemoglobin 
of 5 per cent. This degree of carboxymyoglobin satura- 
tion may significantly affect the oxygenation of the 
myocardial cells. 

Tanaka??? studied the effects of carbon monoxide on 
oxygen consumption of the products of gestation. 
Using a Warburg apparatus, he measured oxygen con- 
sumption of placental slices from nonsmoking and 
smoking mothers. The oxygen consumption of placen- 
tal tissue from normal nonsmoking mothers equaled 
1.9 ul per milligram of placenta per hour. The rate of 
oxygen consumption from the placentas of smoking 
mothers decreased in proportion to the carboxy- 
hemoglobin concentration in maternal blood (Fig. 15). 
For instance, it decreased about 3€ per cent to 1.3 ul 
per milligram per hour at 8 per cent maternal carboxy- 
hemoglobin concentration. While this may not 
have resulted from the effects of carbon monoxide per 
se, the results bear investigation. By energy-dependent 
processes, placental cells play an important role in 
" metabolizing hormones and other compounds and in 
actively transporting amino acids, vitamins, and other 
substances. Carbon monoxide or other components of 
tobacco smoke may adversely affect fetal development 
by interfering with these metabolic and transport func- 
tions. 

In summary, considerable uncertainty remains con- 
cerning the extent to which carbon monoxide toxicity 
results from the combination of CO with intracellular 
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Fig. 16. Effects of altitude on fetal carboxyhemoglobin con- 
centrations and oxygen tensions during breathing 0, 50, and 
100 p.p.m. inspired CO. A, Assumed decrease in alveolar Po; 
with increasing altitude. B, Increase in CO-diffusing capacity 
as oxygen saturation decreases. C, Assumed change in alveo- 
lar ventilation (V4) and maternal cardiac output (Q). D, Caicu- 
lated decrease in maternal mixed venous Po; (Pvoz) and fetal 
umbilical artery Pos (Pfo,). E, Calculated changes in maternal 
and fetal carboxyhemoglobin levels with altitude for inspired 
CO concentrations of 50 and 100 p.p.m. 


compounds. Recent studies suggest the possibility of 
this combination because mitochondrial oxygen ten- 
sion may be quite low, and mitochondrial and other 
intracellular hemoproteins possess a high affinity for 
carbon monoxide under hypoxic conditions. Finally, 
there remains the probability of an interrelation be- 
tween CO effects on hemoglobin and its intracellular 
effects, because when tissue oxygen tension decreases 
because of the presence of carboxyhemoglobin, the 
affinity of intracellular hemoproteins for carbon 
monoxide increases. 

Possible threshold effects and dose-response re- 
lations. It is not known whether a threshold concentra- 
tion of carboxyhemoglobin results in adverse effects?! 
Theoretically, a threshold carbon monoxide effect 
would result from the decrement in capillary oxygen 
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, 
Tab& IV/The relation of the concentrations of fetal to maternal carboxyhemoglobin in mothers who smoke 


during pregnancy 







Fetal Maternal 
carboxyhemoglobin carboxyhemoglobin 
concentration > concentration 


7.5* 4.1 

7.6 (SEM + 1.14)f 6.2 (+0.75)t 
3.1 (2-0.84)1 3.6 (:1.06)$ 
5.0 (+0.48) 6.7 (+0.61) 
3.6 (+0.7) 6.3 (+1.7) 
5.8 (+0.22) 5.7 (£0.24) 
2.4 (+0.30) 2.0 (+0.31) 
7.5 8.3 













Fetal/maternal 
carboxyhemoglobin 
ratio 


Ref. 


No. 


1.8 45 
1.2 (£0.2)+ 97 
0.7 (£0.14) 
0.7 (+0.04) 108 
0.7 (+0.15) 135 
0.9 (+0.06) 212 
1.2 (+0.08) 235 
0.9 236 





*Calculated from [HbCO,] and the ratio of [HbCO, to [HbCO, ]. 


TOne cr more cigarettes 1 hour or less prior to delivery. 
tOne or more cigarettes | to 24 hour prior to delivery. 


tensions. A question remains, however: What critical 
levels of capillary oxygen tension cause adverse effects 
on fetal or infant cells or tissues? If no threshold exists 
and adverse effects occur at any level of blood carboxy- 
hemoglobin, it is impossible to prevent adverse ef- 
fects by legislation of air quality standards. 

An additional consideration concerns the ability of 
some tissues to adapt to acute decreases in arterial and 
consequently capillary oxygen tensions, and thus to 
maintain nearly constant intracellular oxygen tensions. 
Recruitment, i.e., opening up, of previously closed 
capillaries, probably constitutes the major mechanism 
of this adaptation, resulting in shorter distances for 
oxygen to diffuse from capillary blood into the cells. 
Studies of aerobic metabolism of exercising skeletal 
muscle show an apparent threshold at 5 per cent car- 
boxyhemoglobin concentration. Measurable decreases 
in oxygen uptake occur above that level. Unfortu- 
nately, virtually no human data exist on possible dose- 
response relations. Information on threshold levels 
and dose-response relations in normal and abnormal 
gestation and during the neonatal period would be of 
value in understanding the CO effects in the mother, 
fetus, and neonate. 

Effects of high altitude. Carbon monoxide inter- 
ference with tissue oxygenation produces effects re- 
sembling those of hypoxia at high altitudes. A particu- 
lar level of CO can have a more profound effect on 
tissue oxygenation at high altitude than at sea level. 
Thus, individual sensitivity to CO increases at high al- 
titude. This would be particularly true for the preg- 
nant mother, whose oxygen requirement exceeds that 
of the nonpregnant subject, and for the newborn in- 
fant. Unfortunately, no precise data exist on the scope 
. of this problem for residents or visitors in high al- 


titudes. Approximately 2.2 million people live at al- 
titudes of 1,525 M. (5,000 feet) or greater in the United 
States. The majority of high-altitude residents (95 
per cent) live at elevations between 1,500 and 2,000 M. 
Because the tourist population in these areas remains 
high in both summer and winter, figures on resident 
population fail to present the complete picture of po- 
tential numbers of individuals subjected to carbon 
monoxide exposure at high altitudes. 

Fig. 16 shows the predicted effects of altitude on 
oxygenation during breathing of different concen- 
trations of carbon monoxide.!? Fig. 16, 4 and B depicts 
the drop in alveolar oxygen tension and the rise in 
cardiac output and alveolar ventilation. Fig. 16, C 
shows increases in pulmonary diffusing capacity 
(Dico) as oxygen tension decreases. Fig. 16, D shows 
the calculated drop in the oxygen tension of maternal 
mixed venous and fetal umbilical arterial blood. As 
might be expected, the consequences of carbon 
monoxide exposure increase at reduced ambient oxy- 
gen partial pressures. Fig. 16, E shows the effects on 
fetal carboxyhemoglobin. With inspired carbon mon- 
oxide levels of 50 or 100 p.p.m. at high altitudes, the 
partial pressure of carbon monoxide decreases along 
with that of oxygen. Above 3,500 M, or so, hyper- 
ventilation results in lowered carboxyhemoglobin con- 
centrations. 


Exposure to excessively high carbon monoxide 
concentrations during pregnancy and in the 
newborn infant 


Maternal smoking. Maternal smoking probably con- 
stitutes the commonest source of fetal exposure to 
greater-than-normal carbon monoxide concentrations. 
Several studies have reported carboxyhemoglobin con- 
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centrations in the blood of smoking mothers and their 
newborn infants (Table IV). Reported fetal car- 
boxyhemoglobin concentrations range from 2 to 10 
per cent and maternal concentrations range from 2 to 
14 per cent. These blood samples, obtained at the time 
of vaginal delivery or cesarean section, probably fail to 
reflect accurately the normal values of carboxyhemo- 
globin. For instance, the number cf cigarettes smoked 
during labor might have been less than the number 
normally consumed; blood samples were collected at 
varying time intervals following the cessation of smok- 
ing; and many samples were probably taken in the 
morning before the carboxyhemoglobin concen- 
trations had built up to the values reached after pro- 
longed periods of smoking. Therefore, the average 
values for normal smoking mothers and their fetuses 
could be well above the concentrations reported in 
maternal and fetal blood. 

A well-established relation exists between maternal 
smoking and low birth weight.*?: 29. 143, 153, 161, 205 The 
1973 United States Public Health Service?? summary 
of these data presented eight points indicating that this 
is probably not a mere association, but is more likely.a 
cause-and-effect relation. Several causes have been 
suggested for the low birth weights. Decreased food 
intake and maternal weight gain associated with 
smoking 9: 1?7 can be a factor; yet within each maternal 
weight-gain class, there is a dose-related increase in the 
proportion of infants weighing less than 2,500 grams. 
Decreased placental blood flow due to the action of 
pharmacologic agents in the smoke and to the effects 


136 


of carbon monoxide on tissue oxygenation”? also may 


result in decreased birth weights. Although CO un- | 


doubtedly is detrimental to fetal growth and develop- 
ment, various other chemicals in tobacco smoke make it 
difficult to assess the specific effects of carbon 
monoxide per se. 

Body length also is less in the neonates of smoking 
mothers. 158 Miller, Hassanein, and Hensleigh"? re- 
ported that the neonates of smoking mothers have re- 
duced crown-heel length, as contrasted with another 
group of small-for-gestational-age infants (seen in 
mothers with low weight gain) with a decreased ratio of 
body weight to length. 

Early reports relating perinatal death to maternal 
smoking showed variable results. Although most 
studies reported an increased incidence of spontane- 
ous abortion and of fetal, neonatal, and postnatal 
deaths associated with maternal smoking,” 26 47. 65. 77, 
155, 156, 189, 198, 199, 206 others!® 215, 233 reported minimal 
increases in these problems with smoking. The fact that 
the relation between maternal smoking and perinatal 
deaths was less strong and less clear-cut than the re- 
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lation between smoking and birth weight argused 


considerable controversy, some of which can now be, 


resolved in the light of recent studies. Because many 
factors influence perinatal death (e.g., maternal age, 
parity, race, social status} and because smoking pat- 
terns may vary with these factors, one must control for 
these differences. When one corrects for these other 
variables, there is a dose-related increase in perinatal 
deaths with maternal smoking within subgroups.” * ° 
157, 218 Studies may show a low relative risk because of 
selection of a low-risk population!5* ?!*: ?3? or because 
factors such as race were uncontrolled. 

All recent studies using data from large population 
samples have concluded that perinatal deaths indeed 
increase in the infants of mothers who smoke. This in- 


creased perinatal death rate occurs independently of, 
25, 28, 48, 


217 


rather than because of, birth weight reduction. 
156, 157, 170, 173, 174 While the mean duration of pregnancy 
of smoking mothers is slightly shorter than normal,* 
7^ M3 the proportion of preterm births increases 
significantly. ?5 Meyer, Tonascia, and Buck?" con- 
cluded from the Ontario, Canada, data that the inde- 
pendent effect of maternal smoking increases the 
perinatal death risk 20 per cent for light smokers (less 


than one pack per day) and 35 per cent for heavy 


smokers (one pack per day or more). 

Unfortunately, little information exists on the 
specific causes of this increased perinatal mortality 
rate. Fedrick, Alberman, and Goldstein?! reported a 
twofold increase (7.3 vs. a control value of 4.7 per 
1,000 births) in the incidence of congenital heart dis- 
ease in the infants of smoking mothers. 'This increased 
incidence was independent of maternal age, parity, or 
social status, and appeared to consist mainly of patent 
ductus arteriosus and tetralogy of Fallot. 

. Several authors analyzed the incidence of complica- 
tions of pregnancy and labor in smoking mothers. They 
showed definite increases in the incidence of abrup- 
tio placentae with resulting stillbirth,** 15° placenta pre- 
via, and other causes of bleeding during pregnancy.’ 
156, 173, 174 The incidence of premature rupture of the 
fetal membranes also increases."? Although the inci- 
dence of the hypertensive disorders of pregnancy de- 
creases, ?»» 175, 199; 215 the perinatal death risk of smok- 
ers who do not have these complications is high.?* !5* 
158, 200 

Recent reports indicate that "breathing" movements 
by the fetus are a normal component of intrauterine 
development. Both the proportion of time the fetus 
makes breathing movements and the character of these , 
movements appear to reflect fetal condition. In women 
with normal pregnancies, cigarette smoking abruptly 
and significantly decreased the proportion of time that 
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Fig. 17. The predicted maternal and fetal carboxyhemoglobin. concentrations when a mother 
breathes 50 p.p.m. of carbon monoxide fora 16 hour period followed by 8 hours during which no 
carbon monoxide was inspired. This level of carbon monoxide exposure is equivalent to smoking 
about 1 to 1% packs of cigarettes per day; followed by an 8 hour sleep period. 


the fetus made breathing movements to 50 per cent 
from a control value of.65 per cent?" !9 Carbon 
monoxide may not play an important role in these 
acute changes, however, since marked decreases in 
breathing failed to occur in the fetuses of women who 
smoked non-nicotine cigarettes." Heron’™ reported a 
delayed onset of crying immediately after birth in the 
infants cf smoking mothers. Several infants showed 
definite evidence of asphyxia with irregular respiration 
and cyanosis. E | 
The effect of maternal smoking on surviving chil- 
dren remains poorly documented. Using a multifacto- 
rial analvsis of data from over 5,000 children in the 
British National Child Development Study, Dàvie, But- 
ler, and Goldstein” and Goldstein?? found highly 
significant differences iri reading attainment at 7 yéars 
of age between the children of mothers who smoked 
and those who did not. Butler and Goldstein?! restud- 
ied these children at 11 years of age. The offspring of 
mothers who smoked 10 or more cigarettes a day 
showed a retardation of 3 months in general ability, 4 


months in reading, and 5 months in mathematics and ` 


of 1 cm. in height. While evidence suggested a decre- 
ment in intelligence quotient, the difference was not 
statistically significant. Finally, Denson, Nanson, and 
McWatters* reported that the mothers of children 
with hyperkinesis smoked two to three times as many 
cigarettes during the corresponding pregnancy as did 
the mothers of dyslexic control and normal control 
children. To what extent these long-term effects might 
result from "passive" smoking by the children or from 
unmeasured social and biological variables remains 
unknown. Whether or not the hyperkinesis seen in 
children results from brain lesions similar to those 


produced in rats by CO exposure!" the findings have 


profound implications and require confirmation. 

A high correlation exists between smoking and the 
development of coronary and peripheral artery dis- 
ease. Several studies indicate that carbon monoxide in 
tobacco smoke injures arterial blood vessels.* In exper- 
iments, exposure to low doses of carbon monoxide ac- 
celerated athrogenesis in cholesterol-fed animals,*' !* 
?3 producing significant ultrastructural changes in 
the aortic and coronary epithelium of rabbits"^ and 
primates? ??3 indistinguishable from early arthero- 
sclerosis. Asmussen ànd Kjeldsen? used the human 
umbilical artery as a model to evaluate vascular damage 
caused by tobacco smoking. In comparison with the 
vessels from babies of nonsmoking mothers, the um- 
bilical arteries from 13 smoking mothers showed 


. marked changes of the vascular intima. Scanning elec- 


tron microscopy disclosed swollen and irregular en- 
dothelial cells with a peculiar cobblestone appearance 
and cytoplasmic protrusions or blebs on their surface. 
Transmission electron microscopy showed degenera- 
tive changes, including endothelial swelling, dilation of 
the rough endoplasmic reticulum, lysosomes abnormal 
in appearznce, and extensive subendothelial edema. In 
addition, the basement membrane “was markedly 
thickened, a change probably indicating reparative 
change. Finally, the vessels showed focal opening of 
intercellular junctions and loss of collagen fibers. This 
study underscores the probable vulnerability of the 
fetus to the effects of smoking by the mother. 

Animal studies report fetal growth retardation and 
increased perinatal deaths in pregnant rats® ?3% and 
rabbits?” exposed to tobacco smoke. Shoeneck?? ex- 
posed rabbits to tobacco smoke for several generations. 
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Fig. 18. Changes in maternal and fetal carboxyhemoglobin 
levels during and after a 24 hour exposure to 68 p.p.m. of CO 
and a 3 hour exposure to 300 p.p.m. of CO. See text for 
details. 


The original doe weighed 3.5 kilograms. A female of 
the first generation weighed 2.8 kilograms. That.from 
the second generation weighed only 1.5 kilograms, and 
all attempts to breed the doe either were totally unsuc- 
cessful or resulted in stillbirths or neonatal deaths. 

In an attempt to determine whether the decrease in 
fetal weights of smoking mothers results from smoking 
per se or from decreased food intake, Haworth and 
Ford! compared fetal body and organ weights in 
pregnant rats exposeg to tobacco smoke or restricted in 


food intake. Body and organ weights were reduced : 


significantly in the tobacco smoke-exposed group as 
compared with the normal controls and food-restricted 
group. Cell number, but not cell size, was decreased in 
the fetal hindbrains and carcasses. 

Of course, factors other than carbon monoxide in 
tobacco smoke also may cause fetal growth retardation. 
Younoszai, Peloso, and Haworth” exposed rats to sev- 
eral types of smoke, including the smoke of tobacco 
leaf, smoke from lettuce leaves plus nicotine, and 
smoke from lettuce leaves alone. The body weight of 
rat fetuses exposed to lettuce leaf smoke decreased 9 
per cent, the body weight of the fetuses exposed to 
lettuce leaf smoke plus nicotine decreased about 12 
per cent, and the body weight of fetuses exposed to 
tobacco smoke decreased about 17 per cent. The re- 
ported carboxyhemoglobin concentration varied from 
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2 to 8 per cent in all animals, but the data were not 
given. 

Finally, both the pregnant mother and newborn in- 
fant can bé exposed to tobacco smoke even though the 
mother does not smoke; Że., they smoke * passively." As 
noted in Table I, the carbon monoxide concentrations 
of such environments may be high. We know essen- 
tially nothing about the carboxyhemoglobin concen- 
trations reached or the physiologic effects under these 
conditions. 

. Excessive air pollution or other carbon monoxide 


. exposures. Mothers who smoke or are exposed to ex- 


cessive ambient carbon monoxide concentrations in- 
spire fluctuating CO concentrations. Hill and asso- 
ciates'® used a mathematical model to predict the 
effects on fetal and maternal carboxyhemoglobin con- 
centrations of exposure to various carbon monoxide 
concentrations for different durations of time. As an 
example, Fig. 17 shows the time course of car- 
boxyhemoglobin concentration changes that might 
occur if the mother smoked a given amount or 
breathed a given carbon monoxide concentration in 
the air. Although individual smoking patterns vary 
greatly, these authors chose a 16 hour exposure to 50 
p-p.m. as a representative exposure, followed by 8 
hours of breathing CO-free air. This roughly corre- 
sponds to smoking 1.5 packs of cigarettes in a 16 hour 
period, followed by 8 hours of sleep. The peak fetal 
carboxyhemoglobin concentrations were greater than 
the maternal concentrations. During CO elimination, 
the fetal carboxyhemoglobin concentration would re- 
main higher than the maternal concentration and 
would not return to the initial values. Fetal car- 
boxyhemoglobin concentration would average 6.8 per 
cent and maternal would average 5.9 per cent during 
this time period. | 

The complicated interrelations of these carboxy- 
hemoglobin concentration curves suggest that one can- 
not estimate fetal carboxyhemoglobin concentration 


on the basis of only a maternal blood sample without 


knowledge of the exposure pattern. Fig. 18 illustrates 
this problem by showing changes in carboxyhe- 
moglobin concentrations resulting from two differ- 


ent patterns of exposure: a 24 hour exposure to 68 


p.p.m. and a 4 hour exposure to 300 p.p.m. If one sam- 
pled materna] blood and found 10 per cent carboxy- 
hemoglobin concentration, the fetal value could be 
any of several values, depending on the history cf 
exposure. If the maternal value of 10 per cent were 
obtained at equilibrium (Point 4), the fetal leyel would. 


“equal about 11 per cent. If the sample were taken at 


Point B during washout phase, the fetal level would 
equal 14 per cent, whereas, if the blood sample were 
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Fig. 19. Variations in carbon monoxide concentrations in inspired air (upper curve) and calculated 
maternal and fetal carboxyhemoglobin concentrations (lower curves). Data on carbon monoxide 
levels in ait of southern Los Angeles were obtained from the Air Pollution Control District. Hourly 
averages are plotted for a 3 day period. Note that fetal carboxyhemoglobin concentrations rise 
slightly higher thati maternal concentrations following each peak in carbon monoxide exposure and 
that the fetal carboxyhemoglobin concentrations take longer to cecline after the peaks. 


taken during the uptake phase (Point C), the fetal 
concentration would be only 2 per cent. Not only is it 
impossible to predict the fetal carboxyhemoglobin 
concentration ori the basis of a single materrial blood 
sample, but the length of time necessary to reduce the 
fetal carboxyhemoglobin concentration depends on 
whether that concentration has already peaked or is 
still rising. 

This mathematical model also predicted changes in 

fetal and maternal carbóxyhemoglobin concentration 
following more complicáted exposure patterns. Data 
were obtained from the Los Angeles Air Pollution Con- 
trol District on carbon monoxide coricentrations mea- 
sured at numerous sites in the city. Fig. 19 shows the 
carbon monoxide concentrations for a typical site in 
southern Los Angeles (site No. 76 in Torrance) during 
January 29, 28, and 24, 1974, a Tuesday, Wednesday, 
and Thursday. The inspiréd level fluctuated between 0 
and 48 p.p.m. (upper curve). The values plotted repre- 
sent hourly averages. The lower curve shows the calcü- 
latéd maternal and fetal carboxyhemoglobin concen- 
trations, assuming à pregnant woman breathed this air, 
with no additional source of carbon monoxide, such as 
cigarette smoke. Following the peaks of inspired CO, 
the fetal carboxyhemoglobin concentration would re- 
miain higher and average 3.3 per cent, while the ma- 
ternal concentration would average 2.8 per cent. 

The carboxyhemoglobin concentrations shown in 
this figure may seem too small to be of much 
significance. However, several investigators (reviewed 
by Coburn and associates?" 3) demonstrated sig- 
nificant reductions in the ability of adults to perform 
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mental functions with blood carboxyhemoglobin con- 
centrations in the range of 4 to 5 per cent. The mecha- 
nisms of this effect on the brain are understood poorly, 
as presumably such a small reduction in oxygen- 
carrying capacity of the blood alone does not produce 
these effects. 

In the case of a pregnant mother who smokes one to 
two packs cf cigarettes per day, exposure to these ele- 
vated ambient carbon monoxide concentrations would 
be nearly additive. Thus, in a mother who smokes one 
pack per day, exposure to air pollution could raise fetal 
carboxyhemoglobin concentrations 6 to 7 per cerit. 
These concentrations could reach 16 to 11 per cent ina 
similarly exposed subject smoking two packs per day. 

Carbon monoxide poisoning in pregnancy. Hal- 
dane?* 99 dramatically described the toxic effects of 
carbon monoxide poisoning during experiments on 
himself, breathing 0.21 per cent (2,100 p.p.m.) carbori 
monoxide for up to 71.5 minütes. Several authors have 
reviewed extensively the subject of carbon inonoxide 
toxicity.9^ ® 122 According to their findings, acute ele- 
vation of blood carboxyhemoglobin concentrations to 
20 per cent or more results in major symptoms and 
effects on sevéral organs.5' *! For instance, at this level 
many subjects experience headache and throbbing in 
the temples. At 30 to 40 per cerit carboxyhemoglobin 
concentration, one develops nausea, vomiting, dizzi- 
ness, and irritability. The skin can become pink and de- 
velop areas of trophic erythema. Subjects also can ex- 
perience visüal disturbances. At 40 to 50'per cent 
carboxyhemoglobin, confusion, incoordination, chest 
pain, and fainting on exertion commoiily occur. A car- 
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Table V. Neurological sequelae of infants of mothers exposed to CO 

























Duration Duration of. 
of unconsciousness ' Duration 
gestation in mother from 


(mo.) (hr.) delivery 
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Ref. 
No. 






Neurologisal sequelae 





4 ||. 8 4 yr. at time of report Tetraplegia, microcephalus 2] 
6 Not given 8 yr. at time of report Subnormal mental development 59 
2 1⁄2 3 days Mongolism, pancreatic sclerosis * 131 
7 — 16 nio. at ume of report Mental retardation, convulsions, 
strabismus - 
8 12 3 I$ yr. at time of report Mental retardation, athetosis, 
spasticity 
Term Not given 9 days Softening of basal ganglia* 150 — 
8 Not given 6 days Cerebral atrophy, small brain, 164 
hydrocephalus internus* 
9 5 13 hr. Microcephalus, degenerated 204 
and.liquified white matter * 
3 9 8 mo. Retarded psychomotor develop- 238 
ment (autopsy not performed)* 
* Infant died. 


boxyhemoglobin concentration. of 50 per cent or 
greater cán result in unconsciousness, hyperpyrexia, 
and perhaps hemiplegia and death. Haldane,” in fact, 
described his personal observations at this car- 
boxyhemoglobin concentration. The brain and 
myocardium are most vulnerable to carbon morioxide 
effects. Hyperemia, edema, and hemorrhage develop 
at these elevated carboxyhemoglobin concentrations. 
Symmetrical softening of the lenticular nucleus in the 
globus pallidus is regarded as the most typical 
pathologic change. With exercise, the symptoms of se- 
vere carbon monoxide toxicity appear at car- 
boxyhemoglobin concentrations as low as 12 to 15 per 
cent. Smith, McMillan, and Mack??? reported that 
pregnancy markedly increases the susceptibility to car- 
bon monoxide poisoning in rats. In 10 pregnant ani- 
mals, the. mean survival time in 0.43 per cent CO was 
14 minutes, as contrasted with a survival time of about 
42 minutes in nonpregnant females. Although in- 
creased humian susceptibility remains to be demon- 
strated, its occurrence is logical -o assume becausé the 
rate of oxygen consumption increases 15 to 25 per 
cent’™ and the blood oxygen capacity decreases during 
pregnancy. 

Following the introduction of coal gas for illumina- 
tion in the middle of the nineteenth century, reports of 
CO porong appeared in the literature. In 1859 Bres- 
lau’? reported three cases that occurred in pregnant 
women in the Zurich maternity hospital. Freund'? 
documented another case in the same year. Since then 


about 40 additional cases have appeared in the litera-- 


ture of Western Europe and North America.9^ 13$ Cur- 
tis and associates? categorized the cases as to whether 
(1) the mother and fetus both died, (2) the mother 
survived and fetus died, or (3) the mother and fetus 


both survived. In the eight mothers who died, the ma- 
ternal carboxyhemoglobin concentration varied from 
48 to 95 per cent, whereas fetal carboxyhemoglobin 
concentration ranged from 0 to 25 per cent. Several 
authors! * !3! erroneously concluded from the cases 
with no detectable fetal carboxyhemoglobin that the 
placenta is impermeable to carbon monoxide. As noted 
above, however, the low fetal carboxyhemoglobin con- 
centration undoubtedly resulted because of the short 
duration of exposure to carbon monoxide. Among the 
mothers who subsequently bore stillborn infants, the 
fetal carboxyhemoglobin concentrations ranged from 
20 to 49 per cent. Neither maternal nor fetal car- 
boxyhemoglobin concentrations were measured in the 
cases in which the mother survived and gave birth to a. 
liveborn infant. In all these cases, however, the 
mothers showed classic signs and symptoms of carbon 
monoxide poisoning. In many of these cases, the sur- 
viving infants subsequently developed neurological - 
sequelae (Table V). In infants who died ata later time, 
autopsies showed brain damage.?' 150 164. 204 Similar 
lesions could result from fetal cerebral anoxia during 
pregnancy, labor, and delivery and during the imi- 
mediate newborn period.®® 229 

Ginsberg and Myers? did a study to discover 
whether the neurological damage observed in such 
cases results from carbon monoxide intoxication per se 
or from the associated cerebral hypoxia. These authors 
studied the fetal neuropathologic sequelae of experi: 
mental carbon monoxide poisoning in pregnant 
monkeys. Even with maternal carboxyhemoglobin con- 
centrations of 60 per cent or greater, fetal car? 
boxyhemoglobin concentration remained low, as pre- 
dicted. Many of these fetuses, however, developed 
classic evidence of hypoxic brain damage, consisting of 
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brain edéma, petechial hemorrages of the cerebral cor- 
tex, and widespread necrosis,®* 

Despite the complicated relations between fetal and 
maternal carboxyhemoglobip concentrations illus- 
trated in Fig. 19, the mathematical model can be useful 
 inclinical situations, such as carbon monoxide intoxica- 

üon. For example, treatment of carbon monoxide 

poisoning usually consists of giving 100 per cent oxy- 
gen, sometimes under hyperbaric conditions. Several 
authors'™ have studied the rate of carbon monoxide 
elimination from adults. However, the rate of reduc- 
tion in fetal carboxyhemoglobin levels has not been 
measured. Fig. 20 shows the calculated changes in fetal 
carboxyhemoglobin concentration following adminis- 
` tration of 100 per cent oxygen to the mother, assuming 
several initial carboxyhemoglobin concentrations. The 
curves are similar to the elimination phases of Fig. 9, 


! 


except that with 100 per cent oxygen inspiration, 
the carboxyhemoglobin concentrations would decrease 
more rapidly. For instance, the time necessary to reach 
one half the initial value for maternal carboxyhemo- 
globin concentration would decrease from a normal 
of 2 to 3 hours if a mother were breathing air to about 
0.75 hours if she were breathing 100 per cent oxygen.. 
Note, however, that apparent elimination half-times 
vary somewhat as a function of initial carboxyhemo- 
globin concentration. The corresponding half-time for 
fetal carboxyhemoglobin change would decrease from 
6 to 7 hours if the mother breathed air to 2 to 4 hours if 
she breathed oxygen. Fig. 20 can be used as a basis for 
determining the length of time a mother should re- 
ceive 100 per cent oxygen to achieve an acceptably low 
fetal carboxyhemoglobin concentration. Notice that 
under most circumstances, the time required to reduce 
fetal carboxyhemoglobin remains several times that 
necessary to reduce the maternal carboxyhemoglobin 
concentration to the same value. As a rule of thumb, to 
assure a fetal carboxyhemoglobin concentration below 
3 to 4 per cent, a pregnant woman should receive 100 
per cent oxygen five times as long as that necessary to 
reduce her own carboxyhemoglobin concentration to 
that specified value. 


Maximum allowable concentrations 


Over the centuries the danger of excessive carbon 
monoxide exposure has. expanded from domestic to 
work environments. In an effort to minimize the 
hazards of carbon monoxide exposure from “white 

_damp” and "afterdamp" in coal mines, Haldane” in- 
troduced the use of canaries and small mammals, such 
as mice, with high metabolic rates to alert the miners to 
danger. Not until 1919 did authorities recognize car- 
bon monoxide production as a by-product of indus- 
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Fig. 20. Length of time required to eliminate carbon, 
monoxide from a fetus when the mother is treated with 100 
per cent oxygen, assuming initial equilibrium between fetal 
and maternal carbon monoxide partial pressures, with initial 
fetal carboxyhemoglobin concentrations of 5.4, 8.2, 15, and 
25 per cent. These curves differ from the right side of Fig. 9 
by showing the increased rate of carbon monoxide elimina- 
tion when 100 per cent oxygen is administered to the mother. 


trialization and as an environmental health problem of 
national importance.’ Presently, carbon monoxide 
exposure in the ambient air of cities constitutes a 
problem of importance to all individuals. 

The 1957 amendments to the Clean Air Act required 
the United States Department of Health, Education, 
and Welfare to develop criteria of air quality requisite 
for the protection of the public health and welfare. 
The resulting 1970 report, “Air quality criteria for car- 
bon monoxide,” recommended certain maximum 
permissible concentrations of CO that were not to be 
exceeded for given durations of time more than once a 
year. These maximal exposures were 35 mg. per cubic 
meter (about 32 p.p.m.) for 1 hour and 10 mg. per 
cubic meter (9 p.p.m.) for 8 hours. When these air 
quality standards were set in 1970-1971, relatively few 
studies had indicated the adverse effects of exposures 
of man or animals to low concentrations of carbon 
monoxide. While the amount of data indicating such 
effects has increased since that ruling, the evidence 
remains inadequate to recommend either raising or 
lowering these allowable levels. 

The data base supporting the setting of air standards 
could be improved with additional studies that would 
allow a. better estimate of low blood carboxyhemoglo- 
bin concentration effects on pregnant women and in- 


. fants. For example, the carboxyhemoglobin concen- 


trations associated with the current standards remain 
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untested for effects in susceptible populations. The 
experimental data showing effects on behavior were 
obtained in young, healthy subjects but it is unknown 
to what extent age, sex, pregnancy, and other factors 
influence these effects. 


Significant problems requiring further research 


A number of important questions relating to the 
possible biologic effects of carbon monoxide on the 
fetus in utero and the newborn infant remain unan- 
swered. The ethical issue of experiments in pregnant 
human subjects and newborn infants affects further 
research. The problems of such studies should be obvi- 
ous, but will not be solved in the foreseeable future. 
Mathematical models, while useful, require consider- 
able data based on human or animal studies. Models, in 
addition, possess serious limitations and restrictions 
because any mathematical abstraction encompasses 
only a very minute portion of the finite world or a 
given problem. Thus, future progress in our under- 
standing of the effects of carbon monoxide in these 
particular subjects will require appropriate animal 
studies with extrapolation to human beings. 

The question arises, What specific studies are needed 
and what would they contribute? À number of 
significant questions might be studied: Are embryonic, 
fetal, or newborn tissues more or less sensitive to the 
effects of carbon monoxide than those of adults? How 
does exposure to carbon monoxide physiologically af- 
fect the developing fetus or neonate? Do dose-response 
relations exist for various carboxyhemoglobin concen- 
trations? Does a "threshold" level result in adverse ef- 
fects? To what extent does CO affect oxygen consump- 
tion by the whole organism or individual organs? Does 
cardiac output decrease and thereby affect blood flow 
to certain organs? Do blood flows redistribute to vari- 
ous organs? How do the decreases in blood oxygen 
tension physiologically affect oxygen availability to the 
fetal brain, heart, and other vita! tissues? 

Further questions relate to the effects of chronic 
low-level carbon monoxide exposure on fetal and new- 
born growth arid development. To what extent are the 
patterns of growth, development, and maturation of 
the central nervous system and other organ systems 
altered? Does carbon monoxide affect developing 
neuroblasts? Does the fetus adapt to low CO concen- 
trations, and if so, by what mechanism? To what extent 
do decreases in the mean capillary oxygen partial 
pressures affect cellular respiration? How does in- 
creased carboxyhemoglobin concentration affect tissue 
oxygenation? 

Some clinically oriented questions relate to the role 
of carbon monoxide in producing the increased inci- 
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dence of abortion, stillbirth, and neonatal death among 
mothers that smoke heavily. To what extent does car- 
bon monoxide increase tlle risk of prematurity or ad- 
versely affect the rate of infant growth? To what extent 
does the interference with fetal oxygenation result in 
problems such as mental retardation, cerebral palsy, 
and perhaps subclinical neurologic, intellectual, or be- 
havioral deficits? Can modifications significantly de- 
crease carbon monoxide levels in tobacco smoke? How 
can efforts to actively discourage smoking during 
pregnancy be made more effective? To what extent will 
smoking withdrawal during pregnancy result in. im- 
provements in infant weight, the perinatal mortality 
rate, and long-term sequelae? Do the carbon monoxide 
concentrations encountered in areas of environmental 
pollution or in association with maternal smoking ad- 
versely affect the infant's physical or psychomotor de- 
velopment? Questions for legal and political considera- 
tion concern the maximum carbon monoxide exposure 
allowed for pregnant women and newborn infants. 


Summary and conclusions 


I have reviewed some of the biologic effects of car- 
bon monoxide on the pregnant mother, the fetus in 
utero, and the newborn infant. Carbon monoxide con- 
centrations may be particularly high in regions of mac- 
roenvironmental pollution, such as cities and industrial 
complexes, as well as in areas of microenvironmental 


pollution, where smoking of tobacco products oc- 


curs. Fetal carboxyhemoglobin concentration depends 
chiefly on maternal carboxyhemoglobin concentration 
and fetal endogenous carbon monoxide production. It 
is also influenced by the factors that affect maternal 
carboxyhemoglobin concentration. Under steady-state 
conditions, fetal carboxyhemoglobin. concentration 
is 10 to 15 per cent greater than the corresponding 
maternal carboxyhemoglobin concentration. Carbon 
monoxide uptake and elimination occur relatively 
more slowly in the fetus than in the mother. Following 
a step change in inspired carbon monoxide concen- 
tration, maternal carboxyhemoglobin concentration 
reaches half its steady-state value in about 2 hours. In 
contrast, fetal carboxyhemoglobin concentration re- 


quires about 7 hours to reach half its steady-state value, 


and does not reach final equilibrium for 36 to 48 hours. 
Under a wide variety of circumstances, the mean car- 
boxyhemoglobin concentration in the fetus is greater 
than that in the mother. Carbon monoxide probably 
exchanges across the placenta by simple diffusion, al- 
though a possibility of facilitated diffusion by a carrier ' 
has not been ruled out. 

The pregnant woman probably is more sensitive to 
the effects of carbon monoxide than is her nonpreg- 
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nant sister. Few studies have explored the effects of 
carbon monoxide on growth and development of the 
embryo, fetus, or newborn mfant at other than high 
CO concentrations. The only study of a moderate con- 
centration showed decreased' birth weight and an in- 
creased neonatal mortality rate in rats. 

Carbon monoxide interferes with tissue oxygenation 
both by decreasing the capacity of blood to transport 
oxygen and by shifting the blood oxyhemoglobin sat- 
uration curve to the left. Blood oxygen tension, there- 
fore, decreases to lower than normal values before a 
certain amount of oxygen releases from hemoglobin. 
Thus, carboxyhemoglobin results in a lower tissue 
end-capillary or venous oxygen tension. This can cause 
tissue hypoxia if the oxygen tension falls below a criti- 
cal level and tissue blood flow fails to increase commen- 
surately. I reviewed both experimental and theoretical 
consequences of various blood carboxyhemoglobin 
levels on tissue oxygenation. These mechanisms oper- 
ate either individually or together to compromise oxy- 
gen delivery to developing cells. These effects can 
interfere with normal development if they either per- 
sist for a short duration at critical periods of embryonic 
or fetal development or continue for prclonged 
periods. The hypoxic effects of carbon monoxide 
simulate the effects of high altitudes. The fetus as well 
as the pregnant mother display particular sensitivity to 
these effects at high elevations. 

Maternal smoking results in higher-than-normal 
blood carboxyhemoglobin concentations in both the 
mother and the fetus. The decrease in the mean birth 
weight of the infants of smoking mothers, as compared 
with those of normal nonsmokers, may result from the 
relative hypoxid caused by carbon monoxide. Nicotine 
and other chemicals in tobacco smoke also probably 
affect the birth weight reduction in these infants. Re- 
cent evidence indicates a decrement in certain mental 
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functions, and possibly IQ, of the offspring of smoking 
mothers, a fact that cannot be ignored. 

The pregnant mother, the fetus in utero, and the 
newborn infant constitute a population group at high 
risk from the effects of carbon monoxide. Obstetri- 
cians, pediatricians, other physicians, and health per- 
sonnel must recognize their responsibility of informing 
patients of the hazards of carbon monoxide. Despite 
the importance of an understanding of the conse- 
quences of carbon monoxide on fetal growth and de- 
velopment, there is a dearth of experimental data 
available trom which to gain this understanding. Im- 
portant problems are associated with exposure to car- 
bon moncxide. The amount of research on these prob- 
lems remains small in comparison with that on many 
other important areas. Unfortunately, neither the gen- 
eral public, the legislatures, nor, in many instances, 


even the medical profession recognize that the roots of | 


understanding many significant problems of clinical 
relevance lie in fundamental research. Because of 
both the short-term effects of carbon monoxide on fe- 
tal oxygenation per se and the possible long-term 
sequelae, such as damage to the brain and central ner- 
vous system, fundamental research in this area is 
needed urgently. 

Finally, the over-all problem of inadvertent exposure 
of the fetus and the neonate to environmental chemi- 
cals, toxins, and other pollutants constitutes one of the 
most serious challenges facing obstetricians and pedia- 
tricians in this century. A cruel irony of the present 
situation is the attendant problem of public apathy and 
indifference and the lack of long-term, stable support 
by governmental agencies for the research to solve 
these vital issues. In contrast to the canaries of the coal 
miners, fetuses and newborn infants face.a slow, insidi- 
ous poisoning by carbon monoxide—but, as in the case 
of the canaries, the effects are sure. 
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A new isozyme of lactate dehydrogenase 
in the human placenta (?). 


RUPI PRASAD, Pu. pe 
ANGEL WERCH, M. D. 
RAYMOND H. KAUFMAN, “M.D. 


Department of Obstetrics and Gynecology. Baylor College of 
Medicine, Houston, Texas 


LACTATE dehydrogenase (LDH) i is a key ehzyme.in 
carbohydrate metabolism, It catalyzes the interconver- 


sion of lactate and pyruvate by simultaneous oxidation : 


and reduction of the. coenzyme NAD. This enzyme has 
been studied extensively in normal. and neoplastic cells. 
Electrophoretically, at least five distinct isozymes of 
LDH can be separated. Each of, these forms is a tet- 
ramer composed, of four polypeptide subunits." 


"These subunits are of two different kinds, usually re 
ferred to as A and B (or M and H)..Subunits A and. B- 


are determined by separate gene loci? There is evi- 


. dence for- a third locus determining a distinctive sub- 


unit called C, which leads to the. formation of LDH- X, a 


sperm- specific 1 isozyme. io 
A number of: different genetically determined var- 


iants of LDH have been reported. 34, However, none of 
these só far discovered is significantly associated with 
any clinical abnormality. This report.describes a differ- 


ent LDH- isozyme ‘found in human placental tissue. 


The isozyme is separated by starch-gel electrophoresis 
at pH 7.0 and is positioned between LDH-2 and 
LDH-3 (Fig. 1). We have studied. placental samples 
from 63 women with normal pregnancies at term de- 


livery. ‘This isozyme was consistently. present in all the- 
samples. We speculate that this icd be an LDH pro- 


+ . . oy 
à 
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Texas 77030. 
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Fig. 1. Starch-gel electrophoretic pattern of lactate dehydro- 
genase from human placental tissues (O, origin). Samples are 
(a tol) human placentas from various’ women with normal 
pregnancy at term delivery. i 


4 


tein, determined, by yet another separate gene, locus. 


"This may be potentially significant for-clinical applica-: 


tion. It would also be interesting: to see if this: new 
isozyme form is present. in tumors such as trophoblast 
or choriocarcirioma. - | 
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ourfactant tests and amniotic fluid 


cortisol 
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RECENT interest in fetal and amniotic fluid corti- 
sol levels centers on two major themes: (1) that corti- 
sol may be an. initiator of labor and (2) that cortisol 


may stimulate development of pulmonary surfactant- | 


producing enzymes. Widespread application of amnio- 
tic fluid lecithin-sphingomyelin (L/S) ratio determina- 
tion confirms the initial reports that the: presence of 
pulmonary surfactant and lung maturity can be accu- 


.rately predicted. A rapid and simple alternative 


method based on the physical properties of amniotic 
Huid phospholipids is the so-called "shake test." The 
aims of this study were twofold: (1) to test for direct 
correlation between L/S ratio and the shake test and (2) 
to determine the relationship of amniotic fluid cortisol 
levels to the.tests for the presence of surfactant. 
Sixty-seven samples of amniotic fuid were obtained 
for fetal maturity evaluation in 57 women with the fol- 
lowing indications: postdatism (17 patients), schedul- 
ing of repeat cesarean section (nine patients), and 
complications of pregnancy with indication for delivery 
prior to labor (46 patients). Samples were obtained be- 
tween 29 and 43 weeks of gestation and also included 
one sample from a patient in premature labor at 20 
weeks. The interval between amniocentesis and deliv- 
ery was less than, 24 hours for 11 of the samples, less 
than 72 hours for 34, and more than 72 hours for the 
remaining 33 samples. All samples were free of blood 
and meconium. Aliquots of each sample were submit- 
ted for a shake test, L/S ratio, and cortisol determina- 


. tion. 


The shake test was performed as described by Cle- 
ments and associates.’ Results were read as follows: 
positive if a complete ring of bubbles was present at the 
meniscus of tube dilutions 1/1, 1/1.3, and 1/2 after 15 
minutes; intermediate tests include those with a com- 
plete ring of bubbles at the meniscus in tube dilutions 
1/1, but not 1/2; negative tests were those with no bub- 
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Fig. 1. Amniotic fuid L/S ratio compared to shake test (67 
samples) Samples obtained within 72 hours of delivery are 
shown as open circles, i 


bles, or only a few scattered bubbles in tube dilution 
1/4; 

Determination of the L/S ratio followed the method 
of Blass and associates,” which is a modification of the 
method described by Gluck and associates.* Four sam- 
ples are run from the same aliquot along with a stan- 
dard 1:1 L/S ratio (Sigma Chemical Co., St. Louis, 
Missouri). The amniotic fluid is extracted and concen- 


‘trated with chloroform and separation is accomplished 


on chromatographic plates (I. T.L.C. type Sg, Gelman 
Instrument Co., Ann Arbor, Michigan. Plates are 
sprayed with Rhodamine B (Allied Chemical Corp., 
Morristown, New Jersey) and the area containing 
phospholipids is outlined while viewed under ul- 
traviolet light. The areas of phospholipid spots are cal- 
culated and the average of lecithin-to-sphingomyelin 
areas are reported as the L/S ratio. This test has been 
applied to 265 amniotic fluid specimens by our hospital 


laboratory and to date, only two patients with L/S. 


ratios > 2.0 had babies who developed respiratory dis- 
tress syndrome (RDS); both survived. 

Cortisol determinations were, done by the competi- 
tive protein-binding radioassay as described by Mur- 
phy.’ Cortisol-1,2-?H was obtained from New England 
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Fig. 2. Amniotic fluid cortisol compared to L/S ratio (67 sam- 
ples) Samples obtained within 72 hours of delivery are shown 
as open circles. 


Nuclear, Boston, Massachusetts. Pooled human serum 
provided the binding antibody. Cross-reactivity with 
other glucocorticosteroids is virtually eliminated, ac- 
cording to Murphy's report, if Lloyd's reagent is used 
as an absorbant (as was done here). The assay range is 
between 10 and 400 ng. per milliliter of amniotic fluid 


and all values less than 10 ng. per milliliter were re- ` 


corded as zero. 

Results of the shake test and L/S ratios are shown in 
Fig. 1. Of the 67 shake tests performed, 36 were nega- 
tive, 13 intermediate, and 18 positive. No intermediate 
or positive shake test was associated with an L/S ratio 
less than 2.0. Negative shake :ests occurred with L/S 
ratios ranging from 0.8 to 3.4. Fifteen of 36 negative 
shake tests (41 per cent) were found to be above L/S 2.0 
and thus provided conflicting data. 

None of the 57 infants delivered had RDS. Amniotic 
fluid had been obtained within 72 hours of delivery in 
34 cases and only these should be correlated with clini- 
cal outcome. Among those 34 cases, all with normal 
newborn respiration, the L/S ratio was 72 in.all cases. 


On the other hand, the shake test was negative in 10, 


intermediate in 10, and positive in 14 cases. 

The plot of amniotic fluid cortisol versus L/S ratio 
appears in Fig. 2. In the 67 samples tested, the range 
of amniotic fluid cortisol was from 0 to 390 ng. per 
milliliter with the L/S ratio ranging from 0.8 to 5.6. 


The plot shows considerable scatter although statistical . 


analysis of the data revealed a rank correlation coeffi- 
cient equal to 0.4162 (p « 0.0004). 
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Fig. 3. Amniotic fluid‘cortisol compared to shake test (67 
samples) Samples obtained within 72 hours of delivery are 
shown as open circles. : 


. The correlation between the shake test and amniotic 
fluid cortisol is shown in Fig. 3. Sixty-seven samples 
were analyzed. Negative shake tests occurred with cor- 
usol levels between 0 and 390 ng. per milliliter (median 
44.4), intermediate tests had amniotic fluid cortisol 
values between 12 and 132 ng. per milliliter (median 
55.7), and the positive shake test had cortisol values 
between 25 and 210 ng. per milliliter (median 78.0). 
Although the trend is for cortisol to increase as the 
shake test becomes positive, the overlap is considerable. 

The relationships between elevated amniotic fluid 
cortisol level and lung maturation and/or impend- 
ing labor was inconsistent. Among the 34 patients 
delivered of their infants within 72 hours, cortisol 
ranged from 10 to 390 ng. per milliliter and 17 patients 
had amniotic fluid levels below the critical 60 ng. per 
milliliter. ood | 

The amniotic fluid L/S ratio is thought to reflect the 
development of the surfactant system in the fetal lung. 
It was our interest to determine if increased amniotic 
fluid cortisol might precede or accompany the increase 
in L/S ratio, as suggested by the initial report of Fencl 
and Tulchinsky.* However, we observed poor correla- 
tion, as shown in Fig. 2. If we apply the critical level of: 
60 ng. per milliliter of amniotic fluid cortisol for pre 
dicting lung maturity as previously suggested, 26 
specimens with amniotic fluid cortisol below that level- 






















AE that ai 


bes 190 ng. per "uiilliliter: It seems ; that fue 
will be needed to reconcile these differences and 
ate satisfactorily any possible role amniotic 
tisol may have as an indicator of fetal lung 


* valid correlation of the shake test and the L/S 
ias been confirmed by this study and the applica- 
f he shake test as a screening measure of lung 
urity is justified by the data. No positive shake test 
; rred with the L/S ratio less than 2.2, and in this 
rticular. study no intermediate shake test was found 
ith an L/S ratio less than 2.0. The experience in this 
h spital has been that, on occasion, an intermediate 
yake test has shown an L/S ratio less than 2.0. Finally, 
he relatively large number of negative shake tests with 
S > 2 (41 per cent) could potentially cause difficul- 
2 s in clinical interpretation. Because of this, it is the 
-. policy of our perinatal unit to screen all amniotic fluid 
..samples submitted for surfactant evaluation with a 
shake. test. If positive, it is reported as such and not 
' pursued. If intermediate or negative, an L/S ratio is 
“obtained and that value is reported. This allows for 
| potential. financial savings by the patient yet still 

| pe ovides the clinician with useful data. 
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INDUCTION OF ABORTION E catheter or. bougie ds. 3 
an ancient surgical technique, largely supplanted i inthe 
United States by newer methods of legal abortion.’ De- 
spite the increasing availability of safer technique 
abortion by insertion of an intrauterine. foreign body 
has persisted. The following case represents. one of — 
three known legal abortion deaths in the United States 
secondary to catheter placement since the Center for 
Disease Control's initiation of abortion mortality ew 
tigation in 1972.2 This death occurred at the earliest 
gestational age yet documented for an abortion-related - 
death: five menstrual weeks. 












A 16-year-old, white, single girl, gravida » para 2, under- 
went an abortion in a physician's clinic at five. menstrual 
weeks' gestation. After painting the cervix with nitrofurazone, | 
the physician probed the uterus with a sound, attempting to. 
disrupt the pregnancy. He inserted a No. 18 rubber catheter _ 
into the uterus and packed the catheter in place with ni- 
trofurazone gauze in the vagina. The patient left the clinic and. 
returned the next day as planned for catheter removal and 
completion of the abortion by sharp curettage. 

Two days after the curettage, the patient, complaining. of 
chills, fever, and severe pelvic pain, reported to the emer- 
gency room. Although the oral temperature was only 99. 4". E., 


the blood pressure was 80/40 mm. Hg, and the heart rate was. CRM 


120 beats per minute. Examination revealed lower abdominal - i 


tenderness and a “thick, black, bloody, odoriferous. discharge" E 
emer gency LS 


from the cervix, Aware of the prior abortion, the 
room physician diagnosed "sepsis and endometr is | 
tion." After administering one million units of intramuscular | 






procaine penicillin and 100 mg. of oral minocycline. he. dis. der i 


charged the patient with advice to seek follow-up. . 


Approximately six hours later, the patient returned with : e 
severe chills, an oral temperature of 101° F., blood pressure of | ks 
96/70 mm. Hg, and heart rate of 92 beats per minute. The. = 


emergency room physician then admitted her to the hospital; 
he ordered routine laboratory tests, intravenous. fluids ata 
keep-open rate, and intravenous cefazolin, 500 mg. initially, - 
then 250 mg. every six hours. The admission blood count 


revealed 7,800 white blood cells, with a band/segmented. ratio 


of 32/51. The oral temperature increased to 104.6? F., and 


hy potension persisted. Four and one half hours after admis- d i 
sion, the patient's blood pressure was unobtainable with a i 


sphygmomanometer. 


The DUNG who performed. the abortion: ‘examined the "s 
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s patient, wW ho. had been: ‘earisferted to the intensive care 
unit. After she had received. SIX different antibiotics (procaine 


penicillin, minocyc line, cefazolin, gentamicin, ampicillin, 
and chloramphenicol) in less than 24 hours, two blood cul- 
tures were obtained, which subsequently grew no organisms. 
 Frothy pulmonary edema dev ‘eloped. and bradycardia pro- 
gressed to cardiac standstill the evening after admission. Re- 
suscitation failed, Autopsy findings were consistent with the 
following chagnoses: (1) incomplete abortion, (2) clinical 
ee and (3) pulmonary edema. 


` Catheter placement as an abortion technique has 
“several disadvantages. Induction-to-abortion times are 
excessive: 16 hours to 15 days.! A second procedure is 
often necessary, and com plica tions are more frequent 
than with midtrimester abortion by intra-amniotic 
saline or prostaglandin Fog. When the patient was first 
seen at the hospital in septic shock, cultures of the 
uterus and blood should have been obtained. Initial 
treatment should have included intravenous antibio- 
tics effective against gram-positive and gram-negative 
bacteria and infusions of intravenous fluids, with moni- 
toring of central venous pressure and hourly urine 
output.” Prompt diagnosis and vigorous treatment of 
septic shock are crucial if death is to be averted. 
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HILAR CEL L TUMOR of the ovary T a rare, usually 
miang tumor. Sixty-one such. cases have been re- 
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Fig. 1. Carer view of gross features of the patient, ‘Note the 
frontoparietal alopecia. : 


ported in the world literature to date. Delay i in diag- 
nosis is common, partly because the tumors occur 
mostly in menopausal or postmenopausal. women, 
where signs of defeminization and virilism are less. 
striking than in women who are still menstruating. Fur- 
thermore, over 80 per cent of these tumors are less 
than 6 cm. in diameter, precluding detection by pelvic 
examination in most instances.’ Even at laparoscopy zi 
the diagnosis can be missed if the ovary is of normal 
size; only bisection may then reveal this small, centr ally 
located tumor. A case of ovarian hilar cell tumor is 
presented to demonstrate the diagnostic value of 
plasma testosterone analysis by selective ovarian vein © 
catheterization and to correlate the clinical, laboratory ee 
and pathologic features. 


A 64-year-old Jewish woman, para 3, me nopausal + since “age 
50, presented with hirsutism requiring daily shaving (seven . 
years’ duration) and loss of scalp hair and hoarseness (five 
years’ duration). Five months previously, a basosquamous car- 
cinoma was excised from her face. E 

The ROCHE was. COE Ate obese, Rd built, x E 






nae ese ütcheon, and an ed clitoris s 25 
D. T ne uterus and appe ndages | were. norma 
was 210/120 mm. Hg. Glucose toleranc 

Vaginal cytology ieveaied 3 a preponderar 
parabasal cells. SE | 
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Fig. 2. Low-power view of a histologic section of the right ovary showing the tumor (T) and sur- 


rounding ovarian cortex (0). 





Fig. 3. High-power view of the right ovarian tumor showing Reinke crystalloids (arrow). 


testosterone was 325 ng. per 100 ml. (normal female range 15 
to 70). Plasma testosterone (nanograms per 100 ml.) from 
selective catheterization of adrenal and ovarian veins mea- 
sured: inferior vena cava, 269; left adrenal, 192; right adre- 
nal, 170; left ovary, 294; right ovary, 635. 
In view of the marked elevation of testosterone from the 
. right ovarian vein, a presumptive diagnosis of virilizing tumor 
.. of the right ovary was made. At laparotomy, the right ovary 
.. was of normal size with a small firm protrusion on its surface. 
" Total hysterectomy and. bilateral salpingo-oophorectomy 
> were performed. Seven days following operation, the patient 
experienced hot flushes; plasma testosterone fell (13 ng. per 
- 100 ml.) and urinary gonadotropins rose (1,320 mouse units). 











Eight weeks later, the patient regained a normal feminine 
voice and noticed some hair growth over the bald area. How- 
ever, hirsutism, hypertension, obesity, and glucose tolerance 
remained unchanged. 

The uterus contained a few leiomyomas up to 1.5 cm. in 
diameter. The 3 by 2 by 1.5 cm. right ovary presented at one 
pole a brownish, sharply spherical, soft tumor, 1.5 cm. in di- 
ameter, showing a granular cut surface. The remaining ovar- 
ian stroma had yellow mottling. 

The nonencapsulated, circumscript tumor mainly had an 
alveolar pattern of very cellular nests separated by variable 
amounts of fibrous stroma containing few blood vessels (Fig. 
2). The larger nests comprised masses of cells without intercel- 





























“ular aed The ime nests ‘contained: as fea as 15 | cells 


“up to four cells. These round or: polygo ial cells: had mod- 
Mee erately abundant, eosinophilic, homogeneous cytoplasm and 

B distinct borders closely juxtaposed. Reinke crystalloids: were 
numerous (Fig. 3). The large, round or oval, central nu- 
> clei, either rich in chromatin or vesicular, usually contained 
-. one nucleolus and rarely up to three. The stroma of both 
T : ovaries showed hyperthecosis, nang nests of vacuolated 
ios theca cells. . 


This case demonstrates all of the significant cms 
and histologic features of a typical hilar cell tumor.' 
Amenorrhea was not a helpful diagnostic feature be- 
. - cause the. patient was postmenopausal. Also, measure- 
i ment of urinary 17-ketosteroids may not be helpful as 
tdt, usually is within normal limits. The histologic fea- 
J tures were classical with the presence of intracyto- 
~~ plasmic crystalloids of Reinke, which are usually con- 
-© sidered of paramount PONIA These crystalloids 
have been demonstrated in only 27 of the cases re- 
ported in the literature. 

. Hilar cells closely resemble Leydig cells, and Jeff- 
. coate and Prunty? demonstrated in vitro evidence that 
they can produce androgens as well as estrogens. In 
this postmenopausal patient, estrogen assays were 
not performed. However, the atrophic vagina and 
hypoplastic. endometrium indicated that there was no 
‘significant estrogen production. The low level of pitu- 
itary gonadotropins and their subsequent rise with de- 
velopment of hot flushes following the oophorectomy 
_can be explained only by the negative feedback action 
of testosterone. | 

Basosquamous carcinoma of the skin has not been 
previously described accompanying neoplasia of hilus 

o cells; it probably represents an incidental finding. 

. Normal 17-ketosteroid excretion and markedly ele- 
Sate plasma testosterone appear to be characteristic of 
hilar cell tumor of the ovary. The authors suggest that, 
in addition to standard investigations in suspected 
. . cases, estrogen levels be determined to correlate better 
^^ with the histology of the endometrium and the 
: gonadotropin levels; in particular, they support the 
.. diagnostic value of selective adrenal and ovarian vein 

|. cathe teri zation. 
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THE REPORTED INCIDENCE oF abdominal pregn: | 
cies varies, but the most commonly quoted figure is 1: | 
15,000.! During a year's interval we observed three ab- pe 
dominal pregnancies. One resulted in delivery of alive — 
female infant, 7 pounds, 4 ounces, at 41.5 weeks’ gesta- — 
tion (total 2,353 births = 28 weeks), and two others 
were complications of second-trimester VOIE Hi ine 


terruption of pregnancy (total 404). 











In Case 1, M. J., a black 29-year-old woman, gravida? pai 
2: requested a voluntary interruption of Peron du 
the twelfth week. E 

Four weeks later, multiple attempts at amniocentesis. 
made; however, only bloody fluid was obtained. This a : 
proach was abandoned in favor of intramuscular. 15(5)-15-- P 2 
methyl-prostaglandin Fy. Over the next 30. hours, . the 
patient received 250 mcg. at two-hour intervals, causing in- 
termittent cramping. Further examination revealed. that the 0 | 
cervix had become 1 to 2 cm. dilated and 40 per cent effaced. foe 
Amniocentesis with the use of B-mode sonography was per 
formed; approximately 100 ml. of rust-colored fluid was aspi 
rated, and an equal volume of hypertonic saline. was infused 
slowly without adverse reaction. Neither uterine cramping | 
nor rupture of the membranes occurred. se the next a 
hour period. | ci ien | 

A trial of prostaglandin E; vaginal suppositor ies was aoa 12 
Six 20 mg. suppositories given over an 18 hour period. pro-- 
duced moderate uterine cramping but no change i in cervical 
dilatation or effacement. Laparotomy revealed a slightly ene 
larged uterus, with a large abdominal mass superimposed. On. AE 
the fundus, extending posterior to the uterus into the cul-de- om 
sac and involving the right oviduct and ovary. Multiple thick. 
adhesions were present between the. abdominal- en — 
uterus, small intestine, sigmoid, and appendix. ae 

The abdominal products of conception were. removed ine i 
tact. The amniotic sac contained a 15 ounce stillborn male = 
fetus. Hemostasis could not be obtained, and supracervical 
hysterectomy and right. salpingo-oophor ectomy were pero 
formed. Histologic examination of the specimen revealed a... ^ 
necrotic placenta implanted in the uterus and SEA. DN 
through the serosa into the myometrium. Qd or 

. The postoperative course was. complicated. bya transien 
partial small bowel obstruction and fever which responde 
to antibiotics * although | the intra-abdominal ne T 
sterile. 
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t dor severe anemia. 
Amniocentesis was ud at 18 weeks, and bloody. 
uid was obtained on three attempts. Intravaginal prosta- 
gk id x Es suppositor ies were substituted for the planned 
itra-amniotic prostaglandin. A total of seven 20 mg. PGE, 
5 positories (one every four hours) were given. After 24 
din irs, intravenous oxytocin was given as 10 u. per 100. ml. 
hourly. Uterine contractions were noted; however, by 36 
i the cervix was less than 1 cm. dilated. Re-examination 
aled a 6 cm. cystic mass to the right of the uterus and 
d to the cul-de-sac. The uterus was sounded and found to 
cm. in depth. Curettage produced a moderate amount 
idometrial tissue but no obvious conceptual products. 
ng laparoscopy, a gestational sac, multiple peritoneal 
esions involving the bowel, and placental tissue attached to 
"abdominal structures were seen. 
^o Immediate laparotomy was performed with removal of a 
mace rated male fetus weighing 45 grams with a crown-rump 
length of 10.5 cm. Placental tissue which could easily be dis- 
"sected from the bowel. and uterus was removed. Profuse 
bleeding occurred which necessitated the transfusion of 5 U. 
of whole blood. In order to effect hemostasis, the right Fallo- 
. pian tube and ovary were removed. There appeared to be a 
. "rent in the right tube from which the gestation had been 
E extruded with secondary implantation upon the abdominal 
< oviscera. Approximately 50 per cent of the placenta was left in 
< situ. The left adnexal structures were grossly normal. The 
- patient's postoperative course was complicated by mild hyper- 
tension, transient adynamic ileus, and a superficial wound in- 
| fection. ! 














du D second-trimester abortion with prostaglan- 
DH dins i is safe and efficacious. Of patients given prosta- 
is glandin Ey as av aginal suppository, 97 per cent aborted 
within 36 hours.” When prostaglandins are given sys- 
..-temically, common side effects such as vomiting, 
E dia ‘rhea, temperature elevation, and facial flush indi- 
-cate adequate absorption. When these signs and symp- 
toms are present and expulsion of fetal tissue and/or 
upture of the membranes have not been ac complished 
within 36 hours in the presence of uterine cramping, 
an extrauterine gestation should be considered. 

n our experience the first case alerted us to the sec- 
3 ond. Clinically, the diagnosis can be made by sounding 
"the uterus. Laparoscopy will differentiate abdominal 
versus cor nual pregnancy. Sonography in experienced 
zx hands. offers an additional diagnostic aid. 
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third-trimester ‘exposure t to busulfan 


STEPHEN J. BOROS, M. D. 
JOHN W. REYNOLDS, “M.D. 


Children's H ospital, ‘St. Paul, M innesota, and. Department of 
Pediatrics, U niversity fh Mi innesota, M inneapolis, m innesota 








CYTOTOXIC AGENTS given i to disrupt the metabolisin 
of anaplastic cells threaten the integrity of mitotically 
active fetal cells. This report describes. abnormalities 
observed in an infant born to a woman with chronic 
granulocytic leukemia who, while pregnar b 
treated with busulfan* and allopurinol. | 


The 26-year-old mother had chronic idu leaks mia 
diagnosed following a routine complete blood count, with the 
diagnosis confirmed by a bone marrow examination. Because 
she was asymptomatic, therapy was not started until the preg- 
nancy had progressed for 20 weeks. At this time, busulfan (8 
mg. per day) and allopurinol (400 mg. per day) were started. 
The patient was continued on decreasing doses of busulfan - 
throughout pregnancy. Allopurinol was discontinued: at 37 : 
weeks. = 
Labor and delivery at 39 weeks were unremarkable. "The : 
infant was female with a birth weight of 2,101 grams, alength — 
of 42.7 cm., and a head circumference of 33 cm. All mea- 
surements were 2 S.D. below the mean for gestational age. 
Because of failure to gain weight despite an adequate caloric - 
intake, she was transferred to St. Paul Children’s Hospital on 
the fifteenth day of life. | | E 

Admission weight was 2,020 grams. .À mass approximately 
3 cm. in diameter was palpated i in the left upper quadrant. x 
The liver edge was palpable 2 cm. _ below the right costal mar-. —— 
gin, and the surface had scattered small hard nodules. The — = 
infant was otherwise normal by physical. examination. Admis- ur 
sion hemoglobin was 16.5 Gm. per cent (central); platelets, oy 
397,000; and white blood cell count, 13,600 with a normal 
differential. The blood urea nitrogen was 37 mg. percent, but 
the serum creatinine was normal. Blood gases reflected. mes cc 
tabolic acidosis. Serum electrolytes, calcium, glucose, liver 
function studies, and immunoglobulins were normal. Urine, . 
blood, and cerebrospinal fluid cultures for bacteria and vi- — 
ruses were negative. Abdominal x-ray films showed scattered. ~ 
calcifications over the surface of the right lobe of the liver. An | 
intravenous pyelogram. showed the abdominal mass to be a. 
hydronephrotic left kidney. Retrograde pyelograms showed a. ES 
dilated left ureter with an indentation below the left ure- 
teropelvic junction. The right ureter and kidney were not 
seen on either examination. - 7 

The acidosis was successfully treated with oral sodium bii ~ 
carbonate. The blood urea nitrogen returned to normal, and os p 
weight was 2,317 grams on the twenty-fourth day. A repeat p 
intravenous pyelogram performed: at four months of age. 
showed the hydronephrótic left kidney to have: spontaneously | 
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: the 1 mean for age. Denier eo mn ipie Tests 
were normal at 4 and 19 months of age. ao X 


“The significant findings in this infant, posed to 
both busulfan and allopurinol during the latter weeks 


a of gestation, were absence: of right kidney, hydrone- 
s phrosis of the left. kidney, hepatic subcapsular calcifi- 
-> cations, and intrauterine growth retardation. 


< Renal agenesis results from the failure of a ureteric 
o budi to develop during the fifth to eighth week of gesta- 
. tion, long before the exposure of the fetus to either 
» drug, This seemingly unilateral problem i is often asso- 
ciated with anomalies of the opposite kidney such as 


3 hydronephrosis. 


The etiology of the hepatic calcification noted in this 
infanti is unclear. Such lesions may be calcified portal 
vein thromboemboli due to either disseminated in- 


travascular clotting or placentofetal embolization from 


chorionic vein thrombi.’ Unfortunately, this placenta 


— . was not examined. 


 Allopurinol, although known to produce cleft palate 


ME and various skeletal abnormalities in mice, has not been 
hs | incriminated as à teratogen in man.? 


-Our review of the English language literature re- 


E vealed reports of only 16 infants exposed to busulfan 


in-utero.* The mothers all had chronic granulocytic 
| leukemia and received busulfan alone or with splenic 
E: adiation or 6-mercaptopurine. Birth weights and ges- 
‘tational ages at birth were reported in 11 of the 16 
cases, and seven of the 11 infants were found to be 
small for gestational age by the Colorado Intrauterine 

‘Growth Standards. Of the four infants who appeared 
to be of; an appropriate size for gestational age (AGA), 
two" were exposed to busulfan only in the first trimester 
and a third neonate, weighing 2,183 grams, had an 
uncertain gestational age. Thus, of the 11 infants ex- 


s^ posed to busulfan in the third trimester of pregnancy, 
only one was AGA. ‘Comparing these babes to a group - 
- ^ of neonates born to women with untreated chronic 


| granuloc ytic leukemia shows that the untreated infants 
. were heavier and had weights that were AGA.* 

|. We conclude. from this case and from our review of 
the. experiences of others that the alkylating agent 


D. _ busulfan, administered during the third trimester of 


p pregnancy, can a affect fetal grow th. 


EY complet list of references will be supplied with re- 
pr ints.. | 
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Indolent ranulomatot o necrosis in 
patients with Previous” L ba al diatherm 
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IN FOUR recent hysterectomy. specimens. from p 
tients who had previously had tubal diathermy for ster 
ilization (Table I), we have observed granulomas com x 
posed of areas of coagulation necrosis with a prominent De i" 
border of palisaded histiocytes and an occasional giant. 
cell (Fig. 1). In all cases the process was confined to . 
the myometrium of the uterine cornua or the residual. - i : 
tube. These granulomas prompted a search for: foreig 
bodies, a rheumatoid diathesis, and. fungal or myc 
bacterial infection. None of these was found. 
sections were examined under both ordinary anc d p 
larized light. JU X 
In Case 1, a tube showed areas at coagulation. CI 
sis with a thin surface rim of viable but inflamed tissu e 
Some of the smaller areas of nec rosis were bordere« d by 
an occasional giant cell and a. few histioc ytes. A 
nonspecific serositis was also present. Case iabowed 
serpiginous areas of necrosis in the myometrium of the 
cornua with a prominent palisaded. histiocytic border 
(Fig. 1). In Case 3, the center of the residual tubes. 
exhibited coagulation necrosis. with a thin. shell of via- 
ble tissue (Fig. 2). Bordering the. necrotic tissue was cs 
rim of palisaded histiocytes with an occasional gant: "d 
cell. Elastic and reticulum stains showed ghost tissue o 
structures in the necrotic area. Case 4 displayed a 
heavy inflammatory infiltrate including many plasma 
cells in the endometrium and residual interstitial por- _ 
tion of the tube. In the uterine cornua;,. there 
areas of serpiginous necrosis with a palisaded borde 
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Table I. Observations i in four hysterectomy 
specimens 
Diathermy- — 

hysterectomy | Uu. 
| Parity | interval. fpo > -hyste ; 
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*Intrauterine contraceptive device. 
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Numbe -l 




















Fig. 1. Necrosis (left), line of palisaded histiocytes (centerfield), and giant cells. (Hematoxylin and 


eosin. Original magnification X125.) 





Fig. 2. Longitudinal (right) and transverse sections of residual tube. Bland central necrosis with ghost 
tissue outlines. (Gomori trichrome. Original magnification X2.) 


Case 2 was the index case and the other three were 
found following deliberate search among 50 hysterec- 
tomy specimens from patients with previous tubal dia- 
thermy. In Cases 2 and 3 there was no inflammation 
apart from the granulomatous change. The anatom ic 

..Site strongly suggests a relation to the previous dia- 

thermy. Tubal diathermy was performed with a CSV 

 Bovie generator and a coagulation current of 500 KHz 
at a peak voltage of approximately 6,000. 


A search of the literature has failed to reveal a de- 
scription of this histologic finding associated with tubal 
diathermy. These granulomas may cause diagnostic 
confusion histologically and may mislead the clinician 
into investigating the patient for medical conditions as- 
sociated with granulomas. 











| i . Symposium on 1 Nutritional Management of 
. Genetic. Disorders | 


A Symposium on "Nutritional Management of Ge- 
dh “netic Disorders” will be held at the New York Hilton 
< Hotel in New York City, November 17-18, 1977. Spon- 
"sored by The National Foundation-March of Dimes, 
the symposium program will be presented by The In- 
. stitute of Human Nutrition, Colum bia University, Col- 

lege of Physicians and Surgeons. 

For information, write: Dr. Myron Winick, R. R. 
on Wiliams Professor of Nutrition and Director, Institute 
— of Human Nutrition, College of Physicians and Sur- 
"T geons, 711 W. 168th St., New York, New York 10032. 


Seminar on Human Reproduction, Maternal 
Nutrition, and Foetal Growth 


A: seminar on “Human Reproduction, Marna Nu- 
trition, and Foetal Growth” has been or ganized by the 
Department of Paediatrics, Institute of Medical Sci- 
ences, . Banaras Hindu University, Varanasi 221005, 
India, from October 31 to November 2, 1977. Limited 
travel grants between New Delhi and Varanasi 

p E (round- -trip) are available. All interested may contact 
UT Dr. K. N. Agarwal, Professor of Paediatrics, at the 
-—.. above address. 


















. Postgraduate course on Gynecologic Endoscopy 


^| The Page and William Black Post-Graduate School 
yo of Medicine and the Department of Obstetrics and 
~ Gynecology of the Mount Sinai School of Medicine 
(CUNY) announce a postgraduate course, “Gyne- 
< ecologic Endoscopy,” which will be under the di- 
-rection of Martin J. Clyman, M.D. It will be held 
_ Thursday and Friday, October 27 and 28, 1977, 9:00 
A.M, to 5:00 p. M. (two sessions), at The Mount Sinai 
Medical Center, One Gustave L. Levy Place, New York, 
New York. 100929. - 
— Apply to: ‘Director, The. Page and William Black 
2 Post. Graduate School of. Medicine, Mount Sinai School 
of Medicine, One Gustave L. Levy Place, New York, 
Bd York 10029. DUE ey 650-6737. 


» i Current Obstetric ta Qjneiogio Practice _ 





h Annual Postgraduate: 
current t Obste o Sy necologic Practice, á 


an Antonio Ob stetrical and. Gynecological So. 






January 19-25, 1978. The course, given in thre 
each under the direction of a distinguished p 
is designed for residents, recent graduates of tra 1g 
programs, and practicing: physicians who desire ade o 
sume of basic information and modern clinical | pr actice- e 
in obstetrics and gynecology. - ; id 
Part I. Gynecologic Pathophysiology. Directed by i T 
Donald Woodruff, Professor of Gynecology and < 
Obstetrics and Pathology, Johns Hopkins: Uu 
School of Medicine, Baltimore, Maryland. | 5 
Part II. High Risk Pregnancy. Directed by E dw 
Quilligan, Professor and C hairman of Obstetr 
Gynecology, University of Southern Cc alifornia "x 
of Medicine, Los Angeles, California. Eu uo. ME 
Part HI. Gynecologic Endocrinology -Infe tility. D EV 
rected by Val Davajan, Associate Professor of Obs bp 
rics and Gynecology, Chief, Section of. Endocrinology | 
and Infertility, University of Southern. Shee 7 
School of Medicine, Los Angeles, California. Bo n 
The $400.00 enrollment fee includes a set of 35 mm. ed 
Kodachrome slides to be distributed at the start of the. 
course for home study. These slides will. be reviewed at 
a seminar immediately after Part I of the course. Regis- nos 
tration fee also includes coc ktails and dinner on Satur . 
day night. Saturday afternoon, January 21, and Sun- ES 
day, January 22, are free so that registrants may visit pn 
places of interest in San Antonio. TD 
The course will be limited to 150 students. t u 
tion must be made by January 1, 1978, and should: be 
accompanied by a check payable to "Curr ent Obs-Gyn n 
Practice." For further details and to register, write fone 
C. J. Pauerstein, M.D. , Department: of Obstetrics E 
Gynecology, The University. of Texas Health Science 
Center at San Antonio, 77 03 Floyd Curl Dr., San An- - 
tonio, Texas 78284. 2 































Twenty-fifth Annual Meeting of the Pacific Coas 
Fertility Society 


The Twenty-fifth Annual Niedting P the ; Pa 
Coast Fertility Society will be held at the Car yo! 
Palm Springs, California, Wednesday, Octo! 
en Sunday, October 16, 1977. 






Fo or r additional infor ma Hon; 





















3) | 937- 5514. 


ostgraduate | course on Medical and Surgical 
b lems in Obstetrics. and Gynecology - 


- Obstetrical and Gynecological Society: and the 
tment of Obstetrics and Gynecology of the New 
rk. Medical College announce their annual post- 
r duate course, “Medical and Surgical Problems in 
Obstetrics and Gynecology,” to be held September 
October 1, 1977, at the New York Medical College 
ester Campus, Valhalla, New York. | 
E: rther information, contact: Alexander Sedlis, 
Program Chairman, Department of Obstetrics 
d € ynecology, New York Medical College, 1249 

h Ave., ‘New York, New York 10029. 








J int meeting of The Canadian Fertility Society 
and The Canadian Andrology Society 
d he Joint Meeting of The Canadian Fertility Society 
and The Canadian Andrology Society will take place 
on September. 16-18, 1977, at La Sapiniere, Val David, 

| Quebec Canada. 

‘For further details, please contact: Dr. John Collins, 
 Secretary- Treasurer, The Canadian Fertility Society, 
Victoria Hospital, London, Ontario, Canada N6A 4G5. 


Symposium on Menopause, Fetal Monitoring, and 
. Genetics 
<The Department of Obstetrics and Gynecology, Uni- 


T versity of California, San Francisco, will conduct a 


symposium on "Menopause, Fetal Monitoring, and 
Genetics," to be held November 10-12, 1977, at the 
Mark Hopkins Hotel in San Francisco, California. 
Guest faculty will include Drs. Roger K. Freeman, 
stanley G. Korenman, and Godfrey P. Oakley, Jr. 

“The Department will also. offer workshops in 
| Endocrinology Ieri to be held in Kauai, Hawaii, 
pies 12-19, 1977. For further information, 
Extended b in Medical Education, 
Racin 569-U, University of California, San Francisco, 
Ca ifornia 94143. Telephone: (415) 666-4251. 


Seventeenth Annual Fall Seminar in Obstetrics 
and Gynecology 
‘The Seventeenth Annual Fall Seminar in Obstetrics 
and Gynecology of The Shufelt Society of Santa Clara 
Valley will be held on Saturday, September 10, 1977, at 
San Jose Hyatt House in. San Jose, California. The 
subject will be, “An Update of Gynecologic Oncology.” 
Further information may be obtained by writing to: 
pert Floyd, Jr., M. D., 15 N. in Ave., San Jose, 
alifornia 951 16. . 









x T ' ird Memorial Ignatz Semmelweis Seminar. 


"Medical Complications in Modern. Perinatology,” will 


| 600, Lak Angeles California 1 90036. Tele- 






















- Health Sciences, 


Ignatz Semmelweis Seminar, — 


"pe field af Chalfoiite Haddon Hall; Atlantic City, Nes i 
_ Jersey, September 15-18, 1977. oe ie. 


For information, write; Leslie. Iffy, M.D., C xóllege: of i 


Medicine and. Dentistry of New Jersey, New Jersey | 3 | 
Medical "- 65 Bergen. St, Newark, New Jeey E wee 


07107. 


Current Concepts i in Gynecologic Oncology - 


The Pensacola Educational Program will Led an. 
Seminar for credit on “Current Concepts in /—— 
Gynecologic Oncology," September 16 and 4 dise y 
September 17, 1977, at the Casings Hotel, Pensacolsi 
Beach, Florida. ata 

For further information contact: William: LE MCa Vy 
M.D., University Hospital, 1200 W. Leonard St., P 
sacola, Florida 32501. Telephone: (904) 432-7632. 








National Symposium on Patient Education 3 
The University of California at San Francisco, Pubi i 











Programs and Continuing Education, Schools of D Den- _ 
tistry, Medicine, Nursing, and. Pharmacy, hospitals and. x 
clinics, will present a weekend symposium, “National 


Symposium on Patient Education," September 24 and. 
25, 1977, San Francisco, California. j 

For further information, contact: 
California at San Francisco, Continuing Education in- 
1308 Third Ave., 
California 94143. 


"Stress Management" and "Approaches to 
Stress" 


The University of California at San Francisco Medi- 


cal Center announces two one-day symposia- entitled. 


"Stress Management" and "Approaches to Stress" to be. - 
held October 1 and 2, 1977, at the Sheraton Palace | : 


Hotel in San Francisco. 

For further information, write: 
California, Continuing Education in Health Sciences, 
1308 Third Ave., San Francisco, California 94143. 
Telephone: (415) 666-2894. 


A Clinical and. Histopathological Survey of 
Gynecology and Obstetrics. | 
The Seventeenth Annual Postgraduate Course in A 


Clinical and Histopathological Survey of Gynecology | 
and Obstetrics will be held October 10-14, 1977. — 


For information, write: James L. Breen, M.D., De- E 
ry, Saint Bar- p s 


partment of Obstetrics and Gynecology 
nabas Medical Center, Livingston, New Jersey: 07039. 





XVI Congress. of the Spanish Society of Fertility - 5 
The XVI Congress of the Spanish Society of Fertility Uy 





will present an International Symposium: on the Cervi- d 
cal Factor in Sterility i in 1 Bar celona, d November e 


1-5, 1977. 


For further ipformátion, write: Dr. Luis € Pous- s 
o Ivern, XVL ‘Congreso de la Sociedad. Espanola de 


Fertilidad, Ecuador; da Barcelona 15, España. 





University of ge 


San Francisco, m 


University. of ae 


E P. rite: “Inter national 2 


BC ecology Review Course : 
etrics and Gynecology Review 
at the Royal Biscayne Beach Hotel 


K wich Biscayne, Florida, October pi 


1 pathology, and ior beet puce may reg- 
ister for the entire meeting or any one of the three 
individual « courses. Information may be obtained from 

e Department. of Obstetrics and Gynecology, P. O. 
Box 92087: 75, Miami, Florida 33152. 


bn "Hospital, M41 | 
SERIA Illinois 60637. Tek 


"v International a Congress c on Hormonal $ roids 

The wN International . Congress - on | HR m "na. 
Steroids. will be held at New Delhi, India, O Oc tober 30 
November 4, 1978. TS eh 

For information, write: The Séietis 
tional Congress on Hormonal Steroids, Departm 


Reproductive. Biology, All India. — 
Sciences, Ro Delhi 110016, India. 










Stepping down 
estrogen levels 


to 50 mcg? 






Ortho-Novum | 50. 21ond28 do | i pis 


Each tablet contains 1 mg norethindrone and 0.05 mg mestranol. Each green tablet in the 28-day regimen contains inert ingredients. 


a step inthe 
right direction 


See the complete prescribing information for this product, * 
49 








© Ortho Pharmaceutical Corporation 1977 a summary of which is on the next page. OJ357-7 


TRADEMARK 


Each EUN tablet contains 1 mg norethindrone and 0.05 mg mestranol. Each green tablet in 
the 28-day regimen contains inert ingredients. 


e IMPORTANT NOTE—This information is a BRIEF SUMMARY of the complete prescrib- 
information with the 
ing m prowced| and therefore should not be used as the sole 


by the L3 come 
prescribing information prescribing the product. [ ]. 


CONTRAINDICATIONS: Oral contraceptives (OC's) should i i 

of the following conditions: aceptives (OC's) not be used in women with any 

b Thrombophiebitis, thromboembolic disorders or conditions which predispose to these 

disorders. 2. A history of deep vein thrombophlebitis or thromboembolic disorders. 3. 

COM vascular - rn pis ery disease. 4. Pasay or a zEG carcinoma of the 
ast. 5. Known or suspect rogen-dependent neoplasia. 6. iagnosed, abnormal 

genital bleeding. 7. Known or suspected pregnancy (see WARNINGS No 5). 


WARNINGS: 
The use of oral contraceptives is associated with increased risk of several serious 
e itions including thr bolism, stroke, myocardial infarction, hepatic adenoma, 


quM disease, and Wypefenain. Practitioners prescribing oral contraceptives 
ld be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associated with the use of oral contraceptives 
is well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 
are 4 to 11 times more likely to develop these diseases without evident cause than are 
nonusers. Overall excess mortality due to pulmonary embolism or stroke is on the order of 1.0 
103.5 deaths annually per 100,000 users and increases with age. In a collaborative American 
study of cerebrovascular disorders in women with and without d causes, it was 
estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. L ] 
An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been repond, confirming a previously suspected association. These studies, conducted in 
the United Kingdom, found, as expected, that the greater the number of underlying risk 
factors for coronary artery disease cigarette smoking, hypertension, hypercholesterolemia, 
obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. 
Oral contraceptives, however, were found to be a clear additional risk factor. The annual 
excess case rate (increased risk) of myocardial infarction (fatal and nonfatal) in oral 
eai pb users was estimated to be approximately 7 cases per 100,000 women users in 
the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. [ 
In an analysis of data derived from several national adverse reaction reporting systems, 
British désire ade concluded that the risk of thromboembolism including coronary 
thrombosis is directly related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 100 mcg or more of estr 
thromboembolism than those containing 50-80 mcg of estrogen. Their analysis did suggest, 
however, that the quantity of estrogen may not be the sole factor involved. This finding has 
been confirmed in the United States. Cases of thromboembolic disease have been reported 
in women using progestin-only oral contraceptives, and they should not be presumed to be 
free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral 
contraceptives, increases with age. Oral contraceptives are, however, an independent risk 
factor for these events. [ 
The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e.g., thromboembolic and 
thrombotic disease in the case of oral contraceptives) plus the risk attributable to pregnancy 
or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. [ ] The study concluded that the mortality associated with all 
methods of birth control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40, and that the lowest mortality is associated with the condom 
or apr orbs gh backed up by early abortion. — 
The risk of thromboembolic and thrombotic disease associated with oral contraceptives 
increases with age after approximately 30 and, for myocardial infarction, is further 
increased by cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeciamptic toxemia. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. 
The use of oral contraceptives in women in this age group is not recommended. 
The physician and the patient should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (e.g. thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
of these occur or be suspected, the drug should be discontinued immediately. 
A four- to six-fold increased risk of poem omy thromboembolic complications has been 
reported in oral contraceptive users. If feasible, oral contraceptives should be discontinued at 
least four weeks before surgery. [ ] s 
2. OCULAR LESIONS. There have been reports of neuro-ocular lesions such as optic neuritis 
or retinal thrombosis associated with the use of oral contraceptives. Discontinue oral 
contraceptive medication if there is unexplained, sudden or gradual, partial or complete loss 
of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions and 
institute Toon diagnostic and therapeutic measures. 
3. CARCI . Long-term continuous administration of either natural or synthetic estrogen 
in een] vk ia species increases the frequency of carcinoma of the breast, cervix, vagina, 
and liver. 
In humans, three case control studies have reported an increased risk of endometrial 
carcinoma associated with the prolonged use of exogenous estr in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of 
cases of adenocarcinoma of the rium in women under 40 on oral contraceptives. 
One study, however, while also noting no overall increased risk of breast cancer in women 
treated with oral contraceptives, found an excess risk in subgroups of oral contraceptive 
users with documented benign breast disease. A reduced occurrence of benign breast 
tumors in users of oral contraceptives has been well-documented. 
In summary, there is at present no confirmed evidence from human studies of an increased 
risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or 
recurrent abnormal vaginal bleeding, appropriate diagnostic measures should be taken to 
rule out malignancy. Women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms should be monitored with particular 
care if elect tc use oral contraceptives instead of other methods of contraception. 
4. HEPATIC ADENOMA. Benign hepatic adenomas appear to be associated with the use of 
oral contr. ives. ellos: De eir and rare, hy me adenomas may rupture and may 
cause death through intra- inal hemo . This has been reported in short-term as 
well as long-term users of oral contraceptives, although one study relates risk with duration of 
use of the contraceptive. While hepatic adenoma is a rare lesion, it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass, or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral 


abt n Maly 

5. USE IN PREG CY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE 
OFFSPRING. The use of female sex hormones—both estrogenic and progestational 
agents—during early prune seriously the offspring. It has been shown that 
females exposed in utero to d ys Ibestrol, a nonsteroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has estimated as not greater than 4 per 1,000 exposures. Although there is no 
evidence at the present time that oral contraceptives further enhance the risk of deveioping 
-this type of malignancy, such patients should be monitored with particular care if they elect to 
use oral e pose ctu instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histol Eur benign, it is not 
known whether this condition is a precursor of vaginal malignancy. AitRoug similar data are 
Do e rune use of other estrogens, it cannot be presumed that they would not 

similar 

Several reports suggest an association between intrauterine exposure to female Sex 
hormones and congenital anomalies, including congenital heart defects and limb-reduction 
defects. One case control study has estimated a 4.7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal 
withdrawal tests for pregnancy or attempted treatment for threatened abortion). Some of 


were associated with a higher risk of 


In the past, female sex hormones have been used during pregnancy in an a to trea’ 
threatened or habitual abortion. There is considerable evidence that csineclorne ire ioflocthe 


for these indications, and there is no evidence from well-controlled studies that progestins are 
effective for these uses. ina 

There is some evidence that triploidy and possibly other types of polyploidy are increased” 
among Apornas from women who become pregnant soon after ceasing oral contracep- 
tives. Embryos with these anomalies are virtually always aborted spontaneously. Whether 
there is an overall increase in spontaneous abortion of pregnancies conceived soon after 
stopping oral contraceptives is unknown. . 

Pregnancy should be ruled out before Feci or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the preg should be discussed in the ligt? of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before 
attempting to conceive. Many clinicians recommend 3 months. 

The administration of in-only or progestin-estrogen combinations to induce with- 


drawal wu. should not be used as a of pregnancy, 
6. GALLBLADDER DISEASE. Studies r a doubling of the risk of surgically confirmed 
ives or estrogen for 2 or more years. 


Ibladder disease in users of oral cont t 
. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. À decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives. For this 
core. = and diabetic patients should be carefully observed while receiving oral 
contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving 
oral contraceptives. 
8. ELEVATED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use is two and a half to three times the reported prevalence in the first year. Age is also 
Strongly correlated with the development of hypertension in oral contraceptive users. Women 
who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 
9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives and evaluation of the cause. 
10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are 
frequent reasons for pesos discontinuing oral contraceptives. In breakthrough bleeding, as 
in all cases of irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. [ Ü hanging to an 
oral contraceptive with a isle estrogen content, while potentially useful in NE 
menstrual irregularity, should be done only if necessary since this may increase the risk o 
thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become amen- 
orrheic after discontinuation of oral contraceptives. Women with these preexisting problems 
should be advised of this possibility and encouraged to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the oe are more effective in preventing intrauterine than ectopic pregnancies. [{ ] 
12. BREAST FEEDING. Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, 
a small fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. ] If feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. 
PRECAUTIONS: General 1. A complete medical and family history should be taken prior 
to the initiation of oral contraceptives. pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen and pelvic organs, 
including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be prescribed for longer than 1 year without another physical 
examination being performed. 2. Under the influence of estrogen-progestogen preparations, 
preexisting uterine leiomyomata may increase in size. 3. Patients with a history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a 
serious degree. Patients vago significantly depressed while taking oral contraceptives 
should stop the medication. 4. Oral contraceptives may cause some degree of fluid retention. 
They should be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive disorders, 
migraine syndrome, or cardiac or renal insufficiency. 5. Patients with a past history of 
jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving 
oral contraceptive therapy. If once develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly. metabolized in 
Yos with impaired liver function and should be administered with caution in such patients. 
. Oral contraceptive users may have disturbances in normal tryptophan metabolism which 

may result in a relative pyridoxine deficiency. 8. Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of olate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is 
possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she 
may have a greater chance of developing folate deficiency and complications attributed to 
this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when 
relevant specimens are submitted. 10. Certain endocrine and liver function tests and blood 
components may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet a se amnog i : 

C. Increased thyroid d giobuln (TBG) vee increased circulating total thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmuno- 
— Birt T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is 
unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 
INFORMATION FOR THE PATIENT (See Patient Package Insert 
DRUG INTERACTIONS: Reduced efficacy and increased inci of breakthrough 
bleeding have been associated with rifampin, A similar association has been suggested 
E Dron Ibutazone, phenytoin sodium, and ampicillin. [ 
ADVERSE CTIONS: An increased risk of the following serious adverse reactions has 
been associated with the use of oral contraceptives (see WARNINGS): , 
Thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral thrombosis; cere- 
bral hemorrhage; hypertension; gallbladder disease; congenital anomalies. 
There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are n: 
Mesenteric thrombosis; benign hepatomas; neuro-ocular lesions, e.g., retinal thrombosis 
and optic neuritis. d. | 
The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug related: c N^ 
Naused, usually the most common adverse experience; vomiting reaction, occurring in 
approximately 1096 or less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or only occasionally; gastrointestinal symptoms (such as 
abdominal cramps and bloating); brea onn ing; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment, edema; chloasma or melasma which may persist; breast changes: 
tenderness, enlargement and secretion; change in weight (increase or decrease); change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- e 
ately partum, cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: 
Premenstrual-like syndrome; intolerance to contact lenses; change in corneal curvature 
(steepening); cataracts; changes in libido; chorea; changes in appetite; cystitis-like syn- 
drome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; vaginitis; porphyria; impaired renal function. 
A OVERDOSE: Serious ill effects have not been reported following acute ingestion of , 
eed eg of oral contraceptives by young children. Overdosage may cause nausea, and 
withdrawal bleeding may occur in females. | ] 


Ortho Pharmaceutical Corporation e Raritan, N. J. 08869 
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he darker side of 
ost pregnancies: 
ausea and vomiting 


the U.S. today 50% to 80% of first tri- 
ester patients experience the d!s- 
mfort of nausea or vomiting of 
egnancy. For them, nausea could 
irsist, on the average, for over 

ours a day. Over half of the patients 
periencing vomiting may vomit 
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Start her day on the 
brighter side 


Bendectin 


ablet contains: doxylamine succinate 10 mg.; 
Sidon: hydrochloride 10 mg. 


helps prevent morning sickness 





.Bendectin 
convenient bedtime 
dosage 


works in the morning 
when she needs it most 


effective medication 
you can prescribe 
with confidence 


Bendectin 


AVAILABLE ONLY ON PRESCRIPTION 


DESCRIPTION 
Each specially coated tablet contains: 
Decapryn® (doxylamine succinate)— 


SOS: Ls LI Iuda P i emp rte ton ceo eda 10 mg. 
Pyridoxine hydrochloride ......................... 10 mg. 
ACTIONS 


Bendectin provides the action of 2 unrelated 
compounds. Doxylamine succinate, an antihis- 
tamine, provides anti-nauseant and anti-emetic 
activity; the pyridoxine hydrochloride provides 
vitamin Be supplementation to help avoid 
pyridoxine deficiency that may occur during 
pregnancy. Also, studies indicate Be has an 
anti-nauseant activity. The anti-emetic action of 
Bendectin is delayed by a special coating that 
permits the nighttime dose to oe effective in the 
morning hours—-when the patient needs it most. 


INDICATION 
Nausea and vomiting of pregnancy 


PRECAUTIONS 

Because of potential drowsiness, Bendectin 
should be prescribed with caution for patients 
who must drive automobiles or operate 
machinery. 

ADVERSE REACTIONS 

The adverse reactions that may occur are those 
of the individual ingredients. Doxylamine succi- 
nate may cause drowsiness, vertigo, nervous- 
ness, epigastric pain, headache, palpitation, 
diarrhea, disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin that is gen- 
erally recognized as having no adverse effects. 
DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe cases 
or when nausea occurs during the day: 

1 additional Bendectin tablet in the morning and 
another in midafternoon. 


HOW SUPPLIED 
Bottles of 100 


Product Information as of February, 1976 


Reference: 
1. Data on file, MERRELL-NATIONAL 
LABORATORIES 6-973A (9420) 


Merrell 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 





C] NEW SIZE (8'/" x 11") 
OLD SIZE (7//" X 10") for copies prior to 1975 


Name 
re OS EEE So Lua astu imd npladnun dim t i i 
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i complete product less than 2 months of age; pregnancy : at term and curing 
the nik load 


tract infections (mainly 
susceptible organ- 
cter, E s aureus, 


Re early indications eof 
urinalysis with careful T 
performed frequently. - 


Precautions: Use Satifinusly, in m wit opara renal 
or hepatic function, severe allergy or bronchial asthma. 
^ | Hemolysis, frequently dose-related, may occur in glucose- 
' ntraindications: Hypersensitivity to sulfonamides; infants 6-phosphate dehydrogenase-deficient patients. Maintain 





affectiveness. 


Gantrisin 


adequate fluid intake to prevent crystalluria and stone 
formation. 


Adverse Reactions: B/ood dyscrasias: Agranulocytosis, 
aplastic anemia, thrombocytopenia, leukopenia, hemolytic 
anemia, purpura, hypoprothrombinemia and methemo- 
globinemia; Allergic reactions: Erythema multiforme 
(Stevens-Johnson syndrome), generalized skin eruptions, 
epidermal necrolysis, urticaria, serum sickness, pruritus, ex- 
foli&tive dermatitis, anaphylactoid reactions, periorbital 
edema, conjunctival and scleral injection, photosensitiza- 
tion, arthralgia and allergic myocarditis; Gastrointestinal 
reactions: Nausea, emesis, abdominal pains, hepatitis, 
diarrhea, anorexia, pancreatitis and stomatitis; C.N.S. reac- 
tions: Headache, peripheral neuritis, mental depression, 
convulsions, ataxia, hallucinations, tinnitus, vertigo and in- 


somnia; Miscellaneous reactions: Drug fever, chills and 
toxic nephrosis with oliguria and anuria. Periarteritis nodosa 
and L.E. phenomenon have occurred. Due to certain chem- 
ical similarities with some goitrogens, diuretics (acetazol- 
amide, thiazides) and oral hypoglycemic agents, sulfon- 
amides have caused rare instances of goiter production, 
diuresis and hypoglycemia as well as thyroid malignancies 
in rats following long-term administration. Cross-sensitivity 
with these agents may exist. 


Supplied: Gantrisin (sulfisoxazole) 0.5 Gm tablets. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


E. 
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Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 
Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 








VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, e 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for brief summary. , 
AB795 189777 


BE TADINE* Douche Kit 


' For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag or 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) Comfortable-to-use, squeezable, plastic syringe 
bottle 

3) Anatomically-correct cannula 

4) instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE* Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 

vaginitis, monilial vaginitis and nonspecific vaginitis. 
Based on a review of this drug by the National 
Academy of Sciences — National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 
in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 


Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 
© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
189777 A8795 
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Intrauterine Progesterone 
Contraceptive System 


Release rated 65 ug/day progesterone for 1 year. 
Ld 


BRIEF SUMMARY 
INDICATION 
The Progestasert" systemosindicated tar contraception 


CONTRAINDICATIONS 

Pregnancy or suspicion of pregnancy, abnormahities of the uterine 
cavity: acute pelvic inflammatory disease or fustory of repeated 
pelvic inflammatory disease, postpartum endometnibs or infected 
abortion in the past 3 months. uterine or cervical malignancy yn 
explained genital bieeding until suspicion of cancer i$ ruled out. 
acute cervicis 

WARNINGS 

A. Pregnancy 

1 Septic aborbon Recent reports have indicated an increased 
incidence of septic abortion. associated in some instances with 
septicemia, septic shock and death in patients becaming pregnant 
with an intrauterine device (UD! in piace In some cases the ine 
tial symptoms have been insidious and not easily recognized. ij 
pregnancy should occur with a Progestasert* system in sity n 
should be removed if the thread is visible or if removal proves to 
oe Or woutd be difficult, interruption of the pregnancy should be 
considered and offered as an option ff the patient elects to main 
taint the pregnancy and the system remains in situ. she shall be 
warned of the increased risk of sepsis and be followed with close 
vigilance 

2 Congemtal anomahes Systemically admonistered sex steroids 
including synthetic progestational agents. have been associated 
with an increased risk of congenital anomalies Chg cario- 
vascular anomates Such effects have not been reported wah 
progesterone sell which i$ produced in large concentrations 
during pregnancy 

3 Ectopic pregnancy A pregnancy that occurs while a patient is 
wearing an IUD is much more likely to be ectopic in nature There- 
fore such patients in whom pregnancy occurs should be carefully 
evaluated 


B. Severe Pelvic infection 

Occasionally serious pelvic infection May Occur with an JD in 
stu Under such circumstances the IUD should be removed ap- 
propriate bactenological studies done and appropriate antibiotic 
teamen instituted 


C. Perforation 

Perforation ot the uterus May Occur H this occurs. the device 
should be remeved Local inflammatory actien with abscess for- 
mation i$ a possibility if an IUD is left i the abdomen Cervical 
perforation. often asymptomatic. has also been reported if such 
eccturs, the device should be removed 


PRECAUTIONS AND ROUTINE EXAMINATIONS 

A. Patient Examination 

The physician should make a determination that the patient is not 
pregnant The possibidity ol insertion in the presence of an Exp 
ing undetermined pregnancy is reduced i insertion is performed 
dung or shortly following a menstrual penga The Systorm should 
not be inserted postpartum or postabortion until Hyolution of the 
uterus has been completed Prior to insertion. à pelvic examina- 
HOA pap smear and gonorrhea culture snould be done Sound the 
uterus prior to insertion and exercise care to avoid perforation Do 
^O! use excessive force The patient should be tolg that same 
bleeding or cramps may occur during the first few days affer inser- 
tion f fhese symptoms continue or are severe she Shouky report 
to her physician She should be cautioned not to pull on the 
threads. which would displace the system 


B. Requirements tor Continuation and Removal 

The Progestasert’ system must be replaced each year There s 
no evidence ot decreasing contraceptive etticacy with time betore 
one year. but the contraceptive effectiveness of the Progestasert* 
system after one year has yet to be established Therefore the pa- 
nem should be informed of the known duration of the contraceptive 
efficacy and be advised to return in one year for re-examination. 
removal and possible reinsertion 

The Progestasert’ system should be removed for the foliowing 
medical reasons Menorrhagia andor metrorrhaga producing 
anemia, uncontralied pelvic infection. intractable pain, often ag- 
gravated by intercourse. pregnancy. if the thread is visible. uterine 
ofr cervical malignancy: uterine or cervical perforation: an increase 
in length of thread extending from the cervix. or any other indica- 
tion of parhal system expulsion 


C. Continuing Care of Patients Using the 

Progestasert’ System 

Patients should be re-examined and evaluated within. threes 
months after Progestasert’ system insertion 

Routine annual examination removal ofthe Progestasert' system. 
and reinsertion of a new Pragestasert’ system along with appro 
Driate medical and laboratory evaluation should be carried out 
ADVERSE REACTIONS 

Reported adverse reactions include: Endometnitis. Spontaneous 
abortion. septic abortion, septicemia. perforation of uterus and 
cervix, pelvic infection. cystic masses in pelvis. abdominal adhe- 
SIONS. intestinal obstruction. cervical erosion, vaginitis. Ieukor- 
thea. cystig. pregnancy. ectopic pregnancy uterine embedment 
difficult removal complete or partial expulsion. intermenstrual 
spatting. proiongation of menstrual flow. anemia, amenorrhea or 
delayed menses pain and cramping. backaches. dyspareunia teg 
pain or Soreness. weight loss or gain. nervousness. bradycardia 
and syncope secondary to inserhonal pain 


DOSAGE AND ADMINISTRATION 

A single Progestasert* system is to be inserted into the uterine 
cavity (see Precautions section) Present information indicates 
that the contraceptive effectiveness of tne system is retained for 
one year ang the system must be replaced one year after insertion 


HOW SUPPLIED 
Available in cartons containing six sterile systems iProgestasert* 
System with an inserteri 


CLINICAL STUDIES 
Different event rates have been recorded with the use of different 
contraceptive methods Inasmuch as these results are usually de- 
rived from separate studies conducted by different investigators 
in Several population groups. they cannot be compared with pre 
Cision Furthermore, event rates teng to be lower as clinical 
experience is expanded. possibly due to retention in the clinical 
study of those patients who accept the treatment requmen and do 
not discontinue due to adverse reactions or pregnancy in ciinical 
tnak sponsored by Alza with the Progestasert* system. use- 
effectiveness was determined for parous and nulliparous women 
by the Life table method (Rates are expressed as events per 100 
women through 12 months of use ? This expenence is based on 
45 848 woman-months of use with 5.495 women. of whom about 
25'5 were nulliparous. 2.157 women completed 12 months of use 
Nulli - 
Parous parous 

Pregnancy 18 
Expulsian 31 
Medical Removals 123 1 
Continuation Rate 794 7 
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A contraceptive 

you can feel comfortable and 
confident in inserting... 

she can be comfortable and 
confident in using. 





Progestaser 


trauterine Progesterone 
Contraceptive System 





See preceding page for brief summary of 
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Pregnancy Rates for Various Contraceptive Methods 
(per 100 woman-years) 


“The Pill? |. | | | | |  — 3toless than 1* 
"KD | | | | A |  4— 6tolessthan1 













Diaphragm (with spermicidal creme or gel) .— 120to2 
Condom |. | | | | | | . . 36to3 


Rhythm 47 tolessthan 1 
Spermicidalaerosolfoom — | | | . 29to2 
Spermicidal gelor creme — | | |. .  .. 36to4 
Nomethod |. | | | | |. |. | . .. 80to60 


These figures vary widely because people differ in sexual activity, in 
motivation and in how well they use each method. Effective use requires 
more effort, willpower and cooperation by both partners than taking a 


Intrauterine | 
copper contraceptive 


A practical nonhormonal 
alternative to “the Pill” 


Cu-7 intrauterine copper contraceptive 


Pregnancy, Expulsion and Removal for Pain or Bleeding 
Expressed as Events per 100 Women per Year of (Ise? 


Reason for First Year Second Year Third Year 


Discontinuing Parous Nulliparous —— ParousNulliparous —— Parous Nulliparous 
pregnancy 1.9 1.6 1.4 13 0.9 1.6 

Expulsion 5.7 8.0 15 LB 1.0 0.8 

Bleeding 2.2 5.6 24 3.4 FA. 35 


Pain 3.0 6.0 1.8 2.9 1.9 4.4 
Note: These are not cumulative life-table rates. 


Pregnancies, expulsions and medical removals include those 
resulting from improper insertion. The highest incidences of 
expulsions and removals for cramps and bleeding occur within 
six months of insertion. It is essential that the person inserting 
the Cu-7 be thoroughly familiar with the proper insertion 
technique. 


single pill every day or occasionally checking for an IUD thread. 
However, many couples undertake the effort successfully. 





References: 1. Population Reports, Series H, No. 2 (May) 1974; 


Pregnancy rates for IUDs (including medicated and nonmedicated intra- Series |, No. 1 (June) 1974; Series B, No. 2 (Jan.) 1975; Series H, 
uterine devices), as well as for other methods except "the Pill? were derived No. 3 (Jan.) 1975; Series H, No. 4 (Jan.) 1976; Publ. Population 
from collected literature reports.' Information Program, Geo. Washington U. Medical Center, 


Washington, D.C. 2. Federal Register, Vol. 41 (236) Dec. 7, 1976: 


"Oral Contraceptives:* Oral Contraceptive Drug Products.3. Extracted from data on 








50 mcg. or more of mestranol less than 1 : : 

35 mcg. or more of ethinyl estradiol less than 1 file at Searle Laboratories (May 8, 1977). 
20 to 35 mcg. of ethinyl estradiol ____ somewhat more than 1 to 2 

“mini-pill” (progestogen only) 1— | | | approximately 3 


The recommended technique for accurate 
fundal placement minimizes cramps, 
bleeding, expulsions (even pregnancies). 


Your Searle representative is proud to offer 
these educational materials to help you to improve 
your insertion technique: 


Pelvic models and “demonstrator” copper sevens 
for practice use. The model allows insertion errors 
to be noted at once for on-the-spot correction. 


Instructional film clearly and concisely delineates 
the insertion procedure and, with animated 
sequences, shows the results of errors and how 
they may be avoided. 


Patient booklets present facts that your patient will 
need to help her make an informed choice regard- 
ing this contraceptive method. Additionally, they 
answer many questions arising after the insertion. 

Your representative offers a patient log for the 
chronologic recording of insertions to aid in the 
recall of patients for reexamination or for replace- 
ments, plus form letters for notifying patients when 
it is time for them to have their copper sevens 
replaced. 


Searle Laboratories " 
SEARLE Division of G.D. Searle & Co 


Box 5110, Chicago, Illinois 60680 , 6B2-R1 
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d-7* intrauterine copper contraceptive 
scription | row 
a plastic component of the Co is composed of pharmaceutical grode 
lypropylene homopghymer with barium sulfate odded tn render it 
diopoque. Ha shope opproximates the number 7. ftis substantially 
witer than grevicusiy cvodahle introuterine devices: the vertical 
nension megsures 34 mm. and the hBhzontal, 24 mm. 

Taed around the vertical limb isy pure, virgin electrolyte copper wire 
piding 200mm? of exposed copper &urigce area. A polypropylene 
irieval thread is lastened to the free end of the vertical limb al the Cu, 
The Cu? is supplied with o@imple tubular polyprapylens inserter. AH 
mponants gre sterile. 


ode of Action l 

aate doto indicate the! the contraceptive effectiveness of the Co? 
enhanced by p minute quantity of copper released continususly from 
a colled copper ino the uterine Cavity. 

The exact mechanism by which matolle copper enhances the contro- 
‘tive effect of an HD has nct been conclusively demonstrated. Various 
ipotheses hüve been advanced, fhe mast commen being thot copper 
aeg inthe uferus iterferes with enzymatic or ether processes that 
gulate bhostaqys! implantation. l " " 
Animo! studies suggest thet copper Moy pioy an adármonoi role by 
duction of sperm transport within the uterine environment 


ification and Usage 

ie Cu. is indicated for contraception 

mtraindicafions 

x Co should not be inserted when ong of the following conditions 
dist: pregnancy ec suspicion of pregnancy; abnormalities of the uterus 
suiting i^ distortion of the gtering cavity: acute pelvic inflammotory 
sease oca history of repeated pelvic inflammatory diseose: postpartum 
idamesritis or infected abortion in the past three months; known or 
spiced uterine or cervical dissesse such as hypecpiasig or carcinoma 
cluding unrescived, abnormal "Pap" smear; voginot bleeding of un 
town eriplogy; untreghted acute cervicitis until infection is controlled; 
agnosed Weson’s disease: known or suspected allergy to copper, 
'evieus ELIOT Sregoncy, and signmcont anemia. 


'ornings 

Preangecy io] Leno-term effects. The long-term effects on the off. 
wing of the presence of copper in the wlerus when pregnancy occurs 
ith the Oo? one unknown 

ib} Septic ghection Reports have indicated on intrensed incidence of 
iptic abortion ossacidted in same instonces with sephicemio, septic 
ock ond death in patients becoming pregnant with an HID in place. 
ost of these reports have Seen assoctated with the mid-trimester of 
sgnoncy in some cosas, the initial symptoms hove beer iniidinus ond 
3t easily recogniied. i pregnancy should occur with G Cu? m gitu, the 
a? should be removed 1 the thread is visible or, if removal proves to be 
would be diHicutt. interruption of the pregnancy should be considered 
vd offered to the patient as on option, bearing in mind that the risks 
wocioted with on elective oberion increase with gestational age. 
ic} Cortinuatian gi neeananey. ff the patient chases fo continue the 
egnoncy ond the Co remos in situ, she most be warned of the 
creased risk of spontoneous obortion and the increased risk of sepsis, 
cluding death. The patient must be closely observed and she must be 
Svised to report iewnedustely alf obnormai symptoms, such os fiu-like 
mdrome, fever, abdominal cramping and pain, bleeding, or vaginal 
schorge. becouse genercized symptoms of septicemia may be 
Sidious 


Eston orsgnatoy 20] A pregnancy which occurs sth on IUD in situ 

more Hkely to be ectopic than o pregnancy occuriing without an TUD. 
herefore, patients who become pregnant while usuig a Cu-7 shouid be 
srefully evaluated for the possitality of on ectopic pregnancy. 

ib) Special ortention. should be directed to patients. with delayed 
enses, slight metrarrhogio and/er unilaterg! pelvic pain, ond to those 
atients wht with fo errupt o pregnancy occurring in The presence 
Fa Cu, to detertine whether ectopic pregnancy has occurred. 


Pelvic infection An increased risk of pelvic infigmmotory disease 
ssociated with the use of Hs has been reported. While unconfirmed, 
aig risk appears to be gractest tor young women who are nulliporous 
nd/or who have o moftinlicity of sexual partners. Saipengitis can reault 
| tubo! domage ond occusion, thereby threatening future fertility 
hereiore, jf te recomenensed thof potients be tought ta look for 
ymptoris of paler inflammatory disease. The decision fo use an IUD 
18 particulae case must be mode by the physician and patient with the 
onsideratiam of a possible deleterious effect on future tertility, 

Pelvic infection moy occur with a Cu in situ and ot himes result in 
^ development of fubp-evonian abscesses or general peritonitis. The 
ymotoms of pelvic infection include: new development of menstrual 
isorders (areignged óc heavy bleeding), abnormal vaginal discharge, 
bdominat e pelvic pain, dyspareunia, fever The symptoms are es 
acinily significant if they oncur following the Hest two or three cycles 
fter insertion. Appropriate aerobic and anaerobic bocteriotegic studies 
hould be done and antibiotic therapy initioted promptly, if the infection 
net not show marked clircea! improvement within 24 te 48 hours, the 
ud should be removed and the continuing treatment reasssesed on the 
asis of the results of culture and sensitivity tests 


Embedmen?: Pergi peretrotion or lodging of the Cu? in the en- 
omeiriurm or mygmaetrium con resultin a difficult removal. This may 
sour more frequently in smaller uteri. (See removal instructions.) 


Perforation: Partigl or toto! perforation of the uterine woli of cervix 
soy GOcuf with the ose gf the Co usually during insertions into 
ofiants sooner thar two months alter abortion or delivery or in uterine 
avities tag small for the Ce? The possibility of perforation must be 
apt in mind during insertion ond of the time of any subsequent examina- 
ron. H perforation accurs, taparatomy or iaperescopy should be per- 
armed ds soon os medically feasible and the Cu removed. Abdominal 
dhesions. infesting} penetration, intestinal obstruction, ond tocol 
aHammatory reaction. with abscess formation and erosion af adjacent 
isrera may result vi the Cu is ef in the pecdoneot cavity, 


Nicrowdvel in à patient veth o metolcentaining IUD may couse heot 
ajury' io fhe surrounding tissue. Therefore, medical digthermy to the 
ibdominat ond soca! greoa should not be used on patients using o Cu. 


Effects of canner Additional amounts of copper ovodoble fo the body 
rom the Co-/ may preciprote symptoms in women with undiagnosed 
Vilsons disenue. The incedence of Wilson disease x | in 200,000. 


PECTIN 

. Pot n counseling. Pres to the insertion the physicians, nurse, or other 
‘gina health prsbessional must provide the patient with the Potient 
shura. The potent should be given the oppartucity fo read the 
rachure ond discuss fully any questions she may have concerning the 
uw? os well as other methods of contraception. 


t Patient evaluation ond clinica! considerations. ici A complete medical 
story should be abtomed te determine condeaions that might infiuence 
he selection of on HID. A ghysital examination should include a pelvic 
kaminga, "Pao" smeor gonorrhea culture and, if indiogted, oppropri- 
ie tests iar other forms of venereo! diseose. The physician should 
jetarmiM that the patient is nol pregnant. 

(bi The uterus should be carefully sounded prier fe the insertion to 
igermite the degree of sotency of the endocervical canal and the 
nlernao) os, and the direction and depth of the uterine cavity Exercise 
de io goni parferctien with the squad. DO NOT USE THE Co? 
NSERTION INSTRUMENT AS A SOUND in occasional causes, severe 
aryal stenosis may be encountered. Da not use excessive force to 
yercome this resistance. 

[ci The uterus usually sounds toa depth of digBem Insertion ofa Cu 
nio o viarie covify measuring less than 4.3 cm by sounding may ii 
meaa incidence of pan, bleeding, portio! or complete expulsion. 
xeferation, ond sostitéy pregnancy 
idi To reduce the possibility of insertion in the presence of on existing 
indetermingd eregnancy, he optimal time for insertion is the latter port 


af the menstrual flew ar one or twa doyt thereatter. The Cu should nof 
be inserted aust portum or post abortion until inesivtion of the uterus 
s complete. The incidence of perforation ond expulsion is greater it 
evolution is not completa 

it is, however, necessary to ploce the Cu os high as possibie within 
the uterine cavity to help avoid partial ar complete expulsion thot could 
fasull i pregnancy. 

Since the Lav’ represents a ditlerent design in intrücterine Controcep- 
non, physicians are cautioned that t is imperative for them fo become 
thoroughly fomiiior with the instructions for use before oftempting 
placement al the Cu. 

le) HDs shauid be used with caution in those patients who have an 
anemio ar @ history of menarrhagia or hypermenorrheo. Parents 
experiencing mesorrhagio and/or metrorrhogia following (UD insertion 
may be ot risk for the development of hypochromic microcytic Onemig. 
Also, Hits should be used with caution in patiems receiving onfi 
soaguiants or having d coagulopathy 

if} Syncope, bradycardia or other neurovascular episodes may accur 
during insertion or removol of IUDs, especiaily in patients with è 
previous disposition to these conditions. 

ig) Patients with valvulor ot congenital heart disecse are more prone 
to develop subacute bocferio! endocorditis than patients who da not 
have valvular or congenital heart disease. Use of un HIG in these patients 
moy represent o potential sourte of septic emboli 

ih} Use of an IUD in those patients with acute cervicitis should be 
postponed until proper treatment hes cleared up the infection. 

(ij Since the Cu may be partially or completely expelled, patients 
should be resxamined and evaluated shortly after the first postinsertion 
menses, but definitely within three months after insertion. Thereafter 
anmi examination with appropriate medical end laborotory evaluation 
should be carried out. The Cu? should be replaced every three years. 

(j} The patient should be told thot some bleeding ar cramps moy occur 
during the first few weeks after insertion. but if these symptoms continue 
or ate severe she should report them to her physician. She shauid be 
instructed o^ how to check after each menstrual peng ro make certain 
thet the thread still protrudes fram the cervix ond cautioned thet there 
i no contraceptive protection if the Cod has been expelled. She should 
ols be cautioned nof to disiodge the Cut by pulling oo the thread. H o 
partial expulsion occurs, removal s indicated and a new Cu-7 may be 
inserted. The patient should be fold to cetur within three years for 
removal of the Cu and for repiacament if desired. 

Ik] A copper-indoced urticarial alergic skin reaction may densiop in 
women using 8 coppercontaining IUD. H symptoms of such an allergic 
apoase occur, the patient should be instructed to tell the consulting 
physician thot à cepper-containing device is being weed. 

(h The Cu7 should be removed for the follewing medical reasons: 
menorrhagia and/or metrorrhagia producing significant anemia: uncon 
trelled pelvic infection; intractable goin often aggravated by inter- 
course, dyspareunia: pregnancy, if the thread is visible; endometrial 
or cervical malignancy: uterine of cervical perforation: or gny indication 
of partial expulsion. 

{m} If the retrieval thread cannot be visualized it mov hove refracted 
inta The uterus or have been broken oH, or the Cu moy hove been 
expelled. Localization usually moy be mode by feeling with a probe; it 
fot, gray of sonogrophy can be osed. When the physician elects to 
recover o Cod with the thread not visible, the removal instructions 
should be considered. 

in} if any patient with a Cu? suddenly develops avert chnicoi 
hepatitis or abnormal liver function tesis, approprigte diagnostic pro 
cedures should be initiated. 


Adverse Reactions 

Pertgrations of uterus ond cervix have occurred. Perforation inta the 
abdomen has been followed by shdeminal adhesions, intestinal pene 
tration, intestinal obstruction, focal inflammatory reaction with abscess 
jormatien and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu? in situ and when the Cu-7 has been partially or compfetety 
expelled. 

The iidence of spontaneous abortion, when conception occurs with 
intrauterine devices in situ, appeors te be increased over that in unpro- 
fected women, insertion cromping, usually of no more thon a few seconds 
duration, may secur) however, some women may expertence residual 
cramping for severa! hours or even days, infermenstrual spotting or 
bleeding or prolonged of increased menstrual flow moy occur. 

Paivic infection including sulpingitis with tubal damage or acciusion 
hos been reported. This may result in fotore infertility Complete or 
partial expulsion of the Cu may sometimes occur, particularty in those 
patients with ulari measuring less than 6.5 cm. by sounding. Urticarial 
gilergic skin reaction may occur. The following comploints hove giso 
been reported with IUDs aithough thar ceiation fo the Cu-7 has not been 
established: amenorrhea or delayed menses, backaches, cervical 
erosion, cystic masses in the pelvis. voginitis, ieg pain or soreness, 
weight igss or goin, nervoushess, dyspareunia, Cystitis, endomatritis, 
sepfi gberen, septicemio. ieukorrhec, ectopic pregnancy, difficult 
removal, uterine embedment, gremio, poin, neurovascular episodes 
including bradycardia ond syncope secondory to insertion. dys- 
menorrheo, ond fragmentation of the IUO. 


Directions for Use 
The Co i5 te be placed within the uterine cavity. See the Procedure for 
insertion far two insertion techniques. 

The smal diameter of the Cu? facilitotes easy imsertíon in nuiligrgvid- 
ous gad nulliparous, as well us parous women. The optimai time of 
insertion is during the latter part of the menstrual flow or one oc two days 
thereatter. The cervical canal is relotively more potent of this time, and 
fherg is Hitle chance thot the patient may be pregnant. 

Present enfarmation indicates that efficacy is retnined for 34 months. 
There is no evidence that contraceptive efficacy decreases with time up 
to three years of ube, but until adequate dete indicating o longer effective 
life become availabie, the Cu-7 must be removed within 36 months from 
the date of insertion ond a new one inserted i! desired. H portigi ex- 
pulsion occurs, removal is indicoted, and a new Cu moy be inserted. 
Recent of the Car? may aiso be indicated in the event of heavy or 
persistent bieeding. 

The physician should became theroughiy familiar with the instructions 
lor use betore oHamating insertion or removal of the Cu. 


Clinical Studies 
Different event rates hove been reported with the wie of different 
intrautenie contraceptives. Inasmuch as these rates are usuoly derived 
from separate studies conducted by different investigators in several 
population groups, g comparison cannot be made with precision. Even in 
different studies with the same contraceptive, considerably different 
rites ore ükely to be obtained because of differing characteristics of the 
study popülatian. Furthermore, event rotes per unit of time tend fo be 
iewer as clinine! experience is expanded, possibly due to retention in the 
chnicol study of those patients who accept the treatment regimen, not 
hoving discontinued due to adverse reactions or pregnancy, sc that those 
remgining in the study were those less susceptible, In clinical trials od 
the Du conducted by Searle Laboratories. use effectiveness was 
determined as follows for porous ond nulliparous women, as tabulated 
by the ife lobie method. (Rates ore expressed as cumulative events 
per 300 women through 12, 24. ond 36 months of use) 

This experience encompasses 399,034 womon-months of use, i 
cluding 12 months for 11852 women, 24 months lor B,309, and 3& 
months lor 1885 





12 Months 24 Months 36 Months 
Parous. RullipoegosiPorous Nulliparous | Porous = 

Pregnancy Lg ia | 29 i5 34 4 
Exiit 3,7 as &8 93 73 $6 
Mastical ramen — 10.7 EN 1B} 26.8 24.4 28.4 
Continuation 719 &7.5 $t.4 AB 258 19.5 





How Supplied 
Auciadie in cartons of 6 ond boxes of 30 and 100 sterile units ICu with 
q^ inserier) and sufficient patient fesfiets ond identification cards 





Pisese see complete product igbehng for ensertion and remove! 
techniqués 


flexible, 


accurate, 
disposa | 3! 
intrauterin 


sound 


e small diameter 


Same diameter as the Cu- 
uterine copper contraceptive — 


only 3 mm. to facilitate soundin 


of even nulliparas with little 
patient distress. 


* As flexible asthe inserter wil 


Cu-7 inside. 


* accurate and legible 


After insertion of sound to the 
fundus, push the slide to the ce 


intra- 


d 


X, 


lift the proximal end of the slide to 


"lock" it in place on the sound; 
remove the sound and read the 


precise depth in centimeters at the 
pointer in the window of the slide. 


See your Searle representative 


for a demonstration. It will be worth 
your while to place your first orde 


with your surgical supply house 
through a representative, who will 
make you a one-time introductory 


offer. Mark-? is available in sin 
use units, packaged sterile in 
12s and 30s. 


New 


brand of disposable intrauteri 


wh 


a 
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Bacteroides 


may be implicated 

in a number of clinical situations, 

including... 

e Septic abortions 

e deep wounds 

e bacteremia 

e metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always Under normal conditions, bacte- 

recommended prior to instituting roides are benign. But in infectious 

therapy with Chloromycetin situations they can be extremely 

(chloramphenicol). However, in virulent. 

some situations, it may be neces- Fortunately, most bacteroides 

sary to administer Chloromycetin infections are susceptible to 

before sensitivity tests have been Chloromycetin (chlorampheni- ; : 

completed. col) therapy. Yet, all too often their drugs are ineffective or 
presence goes undetected. So contraindicated. 

Bacteroides are the most prevalent today, many authorities recommend But when bacteroides are i 

microbial flora of man. They are early—and vigorous—treatment cated, Chloromycetin (chlore 

anaerobic, aero-intolerant, non- with Chloromycetin when the phenicol) therapy may well b 

sporeforming, nonmotile, gram- clinical impression suggeststhata ^ conservative course. For, in : 

negative bacilli. They most often Bacteroides infection is present. situations, the benefits-to-ris 


appear in mixed infections, and are Chloromycetin must be used only with Chloromycetinis very fav 
highly opportunistic. Further, they in those serious infections for See next page for full prescrik 
are very difficult to culture. allem [EE ele CHOLET RE E TIT [3 £9] tt information. 
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often an indication for 


CHLOROMYCETIN 


(chloramphenicol) Sodium Succinate 


PARKE-DAVIS 
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. TENDED FOR INTRAVENOUS USE ONLY. 
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Prescribing information—Chloromycetin 
I a a rici Sodium Succinate 
or intravenous administration 
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- WARNING 

Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) ùre known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
curred after both short-term and prolonged 
therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. It must not be used in the 
treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 

. blood changes, such as leukopenia, reticulocyto- 
penia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 
IT HAS 
BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
GIVEN INTRAMUSCULARLY. 


. 1. Chloramphenicol sodium succinate must be hydro- 


lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 

3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as soon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
testing is essential to determine its indicated use, but 
may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
tions exists (see Indications section). 

Each gram (10 ml of a 10% solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq) of sodium. 


ACTIONS AND PHARMACOLOGY 


In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 


"positive bacteria and is active in vitro against rickett- 


sias, the lymphogranuloma-psittacosis group, and Vibrio 
cholerae. |t is particularly active against Salmonella 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 
thesis in intact cells and in cell-free systems. 
Chloramphenicol administered orally is absorbed 
rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 
50 mg/kg/day, a dosage of 1 g every six hours for eight 
doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 
a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
Mean serum levels ranged from 8 to 14 mcg/ml over the 
48-hour period. Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 68% to a 
high of 9996 over a three-day period. From 896 to 1296 
of the antibiotic excreted is in the form of free chlor- 
amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 


‘jn the microbiologically active free form. Despite the 


small proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenicol is 
relatively high, amounting to several hundred mcg/ml! 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewha: lower 
concentration in cord blood of newborn infants than 


in maternal blood. 
INDICATIONS 

In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dg oes drugs are ineffective or con- 
traindicated. owever, chloramphenicol may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; in vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as gerua if less potentially 
dangerbus agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 
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Re Wan a, US ae 
in vitro studies to be effective agai " EQ a pm 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 
1. Acute infections caused by S typhi* 

It is not recommended for the routine treatment of 

the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 

accordance with the concepts expressed above. 

a) Salmonella species 

b) H influenzae, specifically meningeal infections 

c) Rickettsia 

d) Lymphogranuloma-psittacosis group 

e) Various gram-negative bacteria causing: bacte- 
in a meningitis, or other serious gram-negative infec- 
ions 

f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*|n the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenico! readily crosses the pla- 
cental barrier, caution in use of the drug Is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
a carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow der 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 
this occurs, the drug should be promptly withdrawn. 
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Fever, macular and vesicylar rashes, angioedema, 
urticaria, and anaphylaxis may occur. Heneeimer reac* 
tions have occurred during therapy for typhoid fever. 
5. “Gray Syndrome" 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant bom to a mother having 


received chloramphenicol during labor. One case has, 


been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol! had 
been instituted within the first 48 hours of life. 
b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
e quoe 
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he symptoms appeared in the following order: 
1) abdominal distension with or without emesis; 
progressive pallid cyanosis; 
3) vasomotor collapse, frequently accompanied 
by irregular respiration; 
(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 1096 (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 596 dextrose injection. 


Adults DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). $ 
Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), Sepe when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactlons.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (In- 
formation available on request.) e 


HOW SUPPLIED 


NDC 0071-1089-10 (Steri-Vial® No. 57) 
Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per millifiter 


(1 g/10 ml). Available in packages of 10 vials. com 
CHLOROMYCETIN, brand of chloramphenicol. Reg 
US Pat Off RJ 


PD-JA-1280-2-P (2-75) 
PARKE, DAVIS & COMPANY, Detroit, Michigan 48232 
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hematinic concentrate 

with intrinsic factor 

Description: Each Puivule’* contains 

opecial Liver-Stomach 
Concentrate, Dista (containing - 
intrinsic Factor), ..... 240m 

Cobalamin Concentfate, NF 
equivalent to Cobalamin. . 75 me 
(The total vitamin B,2 activity int 

opecial Liver-Stomach Concentrat 

Dista, and the Cobalamin Concentrat 

NF is 15 micrograms.) 

iron, Elemental (as Ferrous 


Fumarate). oo nom 
Ascorbic Acid 

(Vitamin C)... 0. 78m 
Folic Acid... 05m 


Indications: Trinsicon is a multifacti 
preparation effective in the treatmer 
of anemias that respond to oral hem; 
tinics, including pernicious anemia an 
other megaloblastic anemias an 
also iron-deficiency anemia. Thes 
peutic quantities of hematopoietic fac 
tors that are known to be importar 
dre present in the recommended dai 
dase. 


Contraindications and Precautions 
Anemia is a manifestation that require 
appropriate investigation to determin 
itS Cause or Causes. 

Folic acid alone is unwarrante: 
in the treatment of pure vitamin-B,;- 
deficiency states, such as perniciou: 
anemia. Indeed, the use of folic acid 4 
large doses in pernicious anemia with 
out adequate vitamin B,» may result i 
hematologic remission but neurologic 
progression. 

$ with all preparations containing 
intrinsic factor, resistance may develor 
in some cases of pernicious anemia tt 
the potentiation of absorption of physi- 
ologic doses of vitamin Biz. If resist- 
ance occurs, parenteral therapy, or oral 
therapy with so-called massive doses 
of vitamin B:2, may be necessary for 
adequate treatment of the patient. No 
single regimen fits all cases, and the 
Status of the patient observed in fol- 
low-up is the final criterion for adequacy 
of therapy. Periodic clinical and labora- 
tory Studies are considered essential 
and are recommended. 

Hemochromatosis and hemosidero- 

Sis are contraindications to irom 
therapy. 
Adverse Reactions: Rarely, iron in 
therapeutic doses produces gastroin- 
testinal reactions, such as diarrhea or 
Constipation. Reducing the dose anc 
administering it with meals will min- 
imize these effects in the iron-sensitive 
patient. 

in extremely rare instances, skin 
rash suggesting allergy has been noted 
following the oral administration 
of liver-Stomach material. Allergic sen- 
sitization has been reported following 
both oral and parenteral administration 
of folic acid. 

Dosage: One Pulvule twice a day. (Two 
Pulvules daily produce a standard 
response in the average uncomplicated 
case of pernicious anemia ) 
Overdosage: Symptoms — Those of iron 
intoxication, which may include pallor 
and cyanosis, vomiting, hematemesis, 
diarrhea, melena, shock, drowsiness, 
and coma. Featment-— For specific 
therapy, exchange transfusion and 
chelating agents. For general manage- 
ment, gastric and rectal lavage with 
sodium bicarbonate solution or my 
administration of intravenous fluids an 
electrolytes, and use of oxygeg. 
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2 Estradiol, the active estrogen at the 


... cellular level. 


— Estradiol is the primary estrogen of the human 
- Ovary—estrone and estriol are considered. 
its oxygenated d metabolites: coeds) the! ma jor 


2 we of the woman. 


| Estradiol, not estrone, is the logical | 


. estrogen to replace 
- At menopause the normal cycli ical production 
of estradiol declines, resulting for many 


< women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
cote p preme nopausal years. 
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z Estradiol was lo [oe thought desirable i in sal 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of mi icroniza- 
tion, dependable c oral pbsorpti on has been 
demonstrated. 3/5. (s 
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Warning 
1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial-cancer in postmenopausal women exposed to exogenous estrogens 
4. for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
| different areas of the United States with population based cancer reporting systems, 
.j an increase which may be related to the rapidly expanding use of estrogens durin 
4> the läst decade4 The three case control studies reported that the risk of endometria 
.| cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
i risk prod to depend on both duration of treatment! and on estrogen dose: In 
-į view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
“medication should be discontinued as soon as possible. When prolonged treatment 
. is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 
estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or 































uiestrogenic doses. 





| less hazardous than EN estrogens at 
.4 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female | 
=T sex hormones, both estrogens and progestagens, during early pregnancy may 
c. Lb seriously damage the offspring. It has been shown that females exposed / utero to 
^7] :diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as fiot greater than 4 per 1000 exposures. Furthermore, a 
hígh percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis.&12 epithelial changes of the vagina and cervix. Although | 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies. including congenital heart defects and limb reduction 
: defects.1316 One case control studylé estimated a 4 7-fold increased nisk of limb. | 
reduction defects in infants exposed -/n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened | 
abortion). Some of these exposures were very short and involved only a few days of | 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 






























|o Clinical Pharmacology — 17 3-Estradiol is the most potent Bryan estrogen and, in 
fact, is the major dos hormone secreted by the human. Estradiol in Estrace® has 
“been micronized and demonstrated to be rapidly and effectively absorbed from the 
“gastrointestinal tract 17 
"Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
optom: associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which might occur during menopause, and 
. they should not be used to treat these conditions.) 2. Atrophic vaginitis. 3. Kraurosis 
vulvae. 4 Female hypogonadism. 5.Female castration. 6. Primary ovarian failure. 
 ESTRACE* HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
| Und AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


: Contraindications: Estrogens should not be used in women (or men) with any of the 
- following conditions: 1. Known or suspected cancer of the breast except in appropriately 
. Selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3, Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
_ thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
„orders associated with previous estrogen use (except when used in treatment of breast 
-or prostatic malignancy). 

Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
. that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
_-However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
` study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
- disease in women receiving postmenopausal estrogens.i8 Án increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
. fives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
~ tisk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
.with a history of such disorders in association with estrogen use or in patients. with 
. Cerebral vascular or coronary artery disease. Benign hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
:povolemic shogk. Hepato-cellular carcinoma has also been reported in women taking 

























in estrogen replacement therapy 
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estrogen-containing oral contraceptives 21 The relationship of this malignancy to these 
drugs is not known at this time. Therd is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause? and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should be carefully ‘observed 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIH, IX, and X; decreased antithrombin 3; in- 
creased E platelet aggregability; c. increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured by 
PBI, T4 by column, or T4 by radioimmunoassay, Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance, e. Decreased pregnanediol excretion; f. Reduced response to metyrapone- 
test; g Reduced serum folate concentration; h. Increased serum triglyceride and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. a | 
Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, - spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in "pde of cervical secretion; Cystitis-like syndrome; 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting: Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mentai depression; Chorea; increase or decrease in 
ag Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 
Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause, The lowest dose that will contro! symptoms should be 
chosen and medication should be discontinued as promptly as possible. Administration 
should be cyclic {e.g 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro poa 
VA Ae The minimal effective dose for maintenanace therapy should be determine 
y titration. 
2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily af micronized estradiol, ad- 
justed as necessary to control presenting symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. l 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 2931167, 1975; 12) Smith DC, et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 2941262, 1976. (4) Weiss NS, et al: 
N Eng! | Med 2941259, 1976; (5) Herbst AL, et al: N Engl} Med 284878, 1971; (6) Greenwald P, 
et al: N Engl 1 Med 285390, 1971; (7) Larter A, et al: Mayo Clin Proc 44793, 1973; (8B) Herbst A, 
et al: Obstet Gynecol 40287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 778607, 1974; 
(10) Herbst A, et al: N Engl 1 Med 292334, 1975; (11) Stafi A, et al: Obstet Gynecol 42:118. 1974; 
(12) Sherman Al, et al: Obstet Gynecol. 44531, 1974; (13) Gal |, et al: Nature. 278.83, 1967; 
(14) Levy EP, et al; Lancet 7:611, 1973; (15) Nora J, Nora A: Lancet 941, 1973; (16) Janerich DT, 
et al: N Engl J Med 297.697, 1974; (17) Yen SSC. et al: J Clin Endocrinol Metab 40518, 1975; 
(18) Boston Collaborative Drug Surveillance Program: N Engl} Med 298015, 1974; (19) Vessey MP. 
et al: Br Med } 3123, 1970; (20) Greene GR, Sartwell PE: Am 3 Public Health 62680, 1972; 
(21) Mays ET, et a: JAMA 235730, 1976; (22) Pfeffer RI, Van Den Noort S: Am 3 Epidemiol 
103.445, 1976. pe 
How Supplied: Estrace 1 mg; lavender scored tablets, NDC 9087-0755-01, bottles of 
100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. . 









Full prescribing information is available in the Estrace physician package insert. 
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Fetal anatomy, fetal hand. - | Biparietal diameter measured with electronic calipers. Fetal viability, heart motion visible in real firm 


Scans from the ADR ULTRASOUND RealTime Scanner permit you to se 


How many times has a question about a pregnancy 
made you wish you could see what was going 

on inside the uterus? Now, with the ADR Scanner, you 
can not only see the fetus— you can see it moving, see- 
its heart beating. You can use it to assess fetal presenta- 
tion, placental location, multiple pregnancies, to select 
the site for amniocentesis, to estimate gestational age. 

Physicians in more than 400 hospitals and private 
practices are using the ADR Scanner daily in these and 
other important decisions. And, patients are reassured 
by seeing their babies, too. 

ADR has more clinical and technological experi- 
ence by far than anyone else in our field. You can be 
assured of proven reliability and the latest advances in 
image quality and convenience. New features now 
available, which can be added to earlier units, include 
electronic calipers that calculate biparietal measurements 
right on the display screen, and automatic photography 
that ensures clear photos for your patients records. 


Clear images 


The quality of the picture is not just ani important feature. 
it is the essence of medical i imaging. The image 
definition of the ADR Scanner is superior, reflecting ° 
ADR's leadership and experience in real-time imaging 
and gray-scale display. And, this quality image can be 
accurately preserved for your patients' records by 
photography automatically synchronized to the scanner, 
another uni que? ADR feature. 








ISS, 14-week fetus with large corpus luteum cyst Second trimester fundal placenta, maternal abdominal aorta. Fetal spine, rib shadowing 


e fetus moving, detect problems in pregnancy, or verify normal pregnancy. 


Easy to operate 


The instrument is easier to operate than 
conventional ultrasound equipment. Training 
for users new to Ultrasound is available at 
cooperating regional medical centers. 


Affordable 


The ADR Scanner, at less than half the cost of 
compound scanners, is economic for private 
practices. Financing requirements can be 
amortized on the basis of approximately 
fifteen patients per month. The option 

to lease is available. 























Portable | Gentlemen: | 
The ADR Scanner is portable and , ADR pop SE tion odis ! 
compact, to bring the diagnostic ! ULTRASOUND — ADR Ultrasound RealTime — a 
advantages of ultrasound right into | 2224 South Priest Drive EVE. ic, o 
: : : | Tempe, Arizona 85282 C Your video tape presentation, — | 
your office, or to the hospital, or delivery CL or me t5 eris 
suite — wherever your patient is. ! clinical demonstration | 
| | 
See for yourself —Return the coupon, or call RUN Rd m genis — UN 
toll-free (800) 528-1447, for more information, a | | 
video tape presentation, or a clinical | ice : eateries T — 
demonstration in your office. | ; | 
City if: State 
- | sx j 
‘gue Se unas E SOR el ^. 
| Telephone Best time to call J NG 
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recommend safe 
and proven 
conception control 


Koromex products have been delivering effective spermicidal 
qualities for almost 50 years. They rarely have any contraindications. 
And, Koromex products are simple and comfortable to use. 
Both coil and arcing spring diaphragms are available. 





Write for starter packages. 
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i Information for authors 
Submission. of contributions. Manuscripts should in 
general t be sent to a particular Editor according to the fol- 
an at i itis s from the uen O of the 















i Clini jl Opinion o ora Letter to ie Editors, to ) Dr. ee 
om the north central states, any of the United States 
'est of the. Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 
x I articles published in this Journal must be contributed 
dt exclusively. Articles previously published in another 
rage are not acceptable. 
_is assumed by the Editors that andes emanating from 
particular institution are submitted with the approval of 
: equisite authority, including all matters pertaining to 
eu ` human studies. Articles dealing with human experimentat ion 
- x cannot be accepted unless. the experiment was approved by 
por the author s local Hüman Experimentation Committee. 











Statements. and. opinions | expressed in the articles and — 


a o herein are those of the author(s) and not 
.. necessarily those of the Editor(s) or publisher and the Edi- 
m toris) and publisher disclaim any. responsibility or liability 
- for such. material. Neither the Editor(s) nor the publisher 
| guarantee, warrant, or endorse any product or service ad- 
vertised i in this publication, nor do they guarantee any claim 
made by. the manufacturer of such product or service. 
.. Manuscripts. Manuscripts. should be typewritten on one 
de of the paper only, with. double spacing and. liberal mar- 
us guns. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article 
vand should conform to the style of the Cumulated Index 
Medicus, viz., name of author, article title, name of periodical, 
volume, page, and year. Authors are encouraged to limit 
references to 16, except for Communications in Brief, limited 
to 2, Current Investigation and. Clinical Opinion, limited to 
6, and Current Developments for which there is no limit. 
T Illustrations accompanying manuscripts. should. be num- 
— bered, provided with suitable legends, and marked lightly 
-. on the back with the author's name. Authors should indicate 
on the manuscript the approximate position of tables and 
















text figures. 
Tables should be oped on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
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P ok at it like this. The new 
Ekolife™ from SKI gives you ex- 
traordinarily sharp images of the 
fetus and other'organs, complete 
portability—plus valuable fea- 
tures all its'own. 

With Ekolife, you can now 
perform accurate and detailed, 
non-invasive examinations at a 
time and place most convenient 
to you. 


Look at thc 
detail. 
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Left: Fetal biparietal diameter at 34 


weeks. 


Ekolife real- time scanning lets 


you see sharp and finely detailed | 
images of the active fetus in mo- 


tion on the screen. 


Because we have doubled the 


number of lines of discreet 
echoes currently available, the 
result is a picture with extreme - 
clarity. This provides you with 
many of the same capabilities of 
| large compound scanners. 

The new Ekolife also fea- 


“tures leading edge enhancement — 
for obtaining aclearer outline of 
E structures such as the fetal head. 


By flipping a switch, you can 
; change from a grey scale image 


to high | contrast black and white. 














OU Cary Ekolife - js ON 
- anywhere you need it. b 





Lookatthe —— 


flexibility. 


Ekolife is one of the most 
advanced portable diagnostic 
ultrasound instruments avail- 
able today for obstetrical 
examinations. 
Its real-time images let you 

confirm fetal viability at 8-12 
weeks gestation. You can see 


fetal breathing and pulsation and | E 


continue to observe fetal growth 
and development through the 


third trimester. 


You can also quickly and ac- 


| curately perform routine proce- 

| dures such as the measurement 

| . of biparietal diameters and pla- 
. centa localization. 


It may also be used for 


| crown-rump measurement or to 

|. detect defects such as hydroceph- 

aly, spina bifida, anencephaly, 
 hydatid mole and other fetal 
anomalies. - 


. Lookat the 
convenience. 








Ekolife gives you sharp fetalim- 
ages in the office, at the clinic, in 


the labor suite—anywhere you 
need them because it weighs 


only 35 pounds. And it is loaded 


with convenience features. 

. Compensation for tissue 
absorption of sound at various 
distances from the transducer is 
extremely important for com- 
parative scans. The camera trip 
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switch is ; located directly on th 
transducer for easier access. / 
it comes with electronic calip 
for accurate digital readouts of © 
fetal head measurements. The | 
calipers automatically convert 
dimensions to actual size. 


cal export. clinic do E 
representatives and nationwide oe, 
service. — 

 Thenew Ekolife from SKI. 


b s worth a closer look. 


din je e Instr xs. Inc. | EACUS 
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HE new r Ekolife. portable! ultrasound scanner. 
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Why pregnant patients get along 


so well with Abbott hematinics. 


(And vice versa.) 


Minimal chance of gastric upset. 
To minimize gastric distress—an important consideration in 


pregnancy—Abbott hematinics supply iron in controlled-release 
form: the Gradumet? It’s patented. 


The Gradumet is engineered to deliver maximum release of iron 
after the tablet passes the stomach. 





Right amount of Folic Acid. 
Both Abbott hematinics contain the exact U.S. RDA’ of folic acid 


for pregnancy—800 mcg. 


Optimal patient compliance. 
Dosage is once-a-day; helps to assure patient cooperation: 


1. U.S. Pat. No. Re. 27,107. 


2. Federal Register, 41:46172, Oct. 19, 1976. 
3. Porter, A.M.W., Brit. Med. J., 1:218, 1969. 


Fero-Folic-500 » 


Controlled -Release Iron 
525 mg. of Ferrous Sulfate (equivalentto 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 


500 mg. Ascorbic Acid (as sodium ascorbate) 
Plus 800 meg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindication: Pernicious ane- 
mia. Warnings: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
anemias where vitamin B:2 is deficient. Precaution: Where 
anemia exists, its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid pertablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
tefal administration of folic acid. 


Iberet-Folic-500 » 


Controlled-Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin B: (Thiamine 
Mononitrate), 6 mg.; Vitamin B2 (Ribo- 
flavin), 6 mg.; Vitamin Be (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bio 
(Cyanocobalamin), 25 mcg. 


Plus 800 mcg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 


in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindication: 
Pernicious anemia. Warnings: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bia is deficient. Precaution: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. Iberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 


Allergic sensitization has 
been reported following both 
oral and parenteral adminis- $ assorr 


tration of folic acid. 7033181 
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Ongoing clinical. 


low incidence of. 
reakthrouch bleeding 
ith LO/OVRAL: 


In “fresh” patients" 
nd patients switched 
rom other oral 
ontraceptives. 





Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 
among 1633 women, the incidence of breakthrough 
bleedingt remains gratifyingly low— an average of only 
3.0 percent in 20,312 total cycles. 


Incidence of Breakthrough Bleeding Total 


in Clinical Trials Cycles 
Cycle 1 12 24 36 20,312 
Break- 

through 


Bleeding 9.0% 3.1% 2.1% 23% 3.0% 
The incidence of breakthrough bleeding remained 


' very low in patients switched from other oral con- 


traceptives as well as in patients "fresh" to hormonal 
treatment.” These latter patients were considered 
“fresh” if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 
Incidence of breakthrough bleeding among 
women “fresh” to oral contraceptives or 
switched from other oral contraceptives 
Switched from 
“Fresh” to Oral Other Oral Statistical 
Contraceptives Contraceptives Difference 


Break- 


| through Not 


Bleeding 2.7% 3.1% Significant 


Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 mg. norgestrel 
and 0.03 mg. ethinyl estradiol. Yet contraceptive 
effectiveness is unsurpassed. In clinical trials among 
1633 women for a total of 20,312 cycles, only two 


| p were reported. This, according to Pearl's 


ormula, represents a pregnancy rate of 0.13 per 
100 woman-vears' usage. 


tSerious as well as minor adverse reactions have been reported following the 
use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, Contraindications, 
Warnings, Precautions and Adverse Reactions in the accompanying IN BRIEF 
should be carefully considered. i. 


See important information on next page. 
POLOS 


LO J OVRAL 
each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available... 


LO/OVRALE-28 


21 white tablets each containing 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol and 7 pink inert tablets. 


Both products are available in 
single-cycle Pilpak® dispensers. 
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IN BRIEF: 

INDICATIONS AND USAGE: LO/OVRAL * is indicated for the prevention of pregnancy in women 
who elect to use oral contraceptives as a method of contraception. 

CONTBAINDICATIONS: Oral contraceptives should not be used in women with any of the following 
conditions: 1. Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 
phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 
suspected carcinoma of the kreast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiag- 
d Ar genital bleeding. 7. Known or suspected pregnancy (see Warning No. 5). 


Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo- 
embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practi- 
tioners prescribing oral contraceptives should be familiar with following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 

and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 

was 4 to 9.5 times greater in users than in nonusers. 

An increased risk of myocardial infarction associated with the use of oral contraceptives has been 
reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 
found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
and 67 cases per 100,000 women users in the 40-44 age group. 

In an analysis of data derived from several national adverse-reaction reporting systems, British investi- 
gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 

to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 
were associated with a higher risk of thromboembolism than those containing 50-80 mcq of estrogen. 
Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 
This finding has been confirmed in the United States. Careful epidemiological studies to determine 

the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 
performed. Cases of thromboembolic disease have been reported in women using these products, and 
they should not be presumed to be free of excess risk. 

The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 
increases with age. Oral contraceptives are, however, an independent risk factor for these events. 

The available data from a variety of sources have been analyzed to estimate the risk of death associated 
with various methods of contraception. The estimates of risk of death for each method include the 
combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 
oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 
This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 

the condom or diaphragm backed up by early abortion. 

The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and, for myocardial infarction, is further increased by cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 
myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 
especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
recommended. 

The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediately. 

A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 
surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 

2. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
measures. 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
nodules, benign and malignant, in dogs. 

In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
disposing risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral 
contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
only oral contraceptives. 

Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
One study, however, while also noting no overall increased risk of breast cancer in women treated with 
oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 
benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 

has been well-documented. 

In summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 
associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 

is, nevertheless, essential. [n all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 
appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
should be monitored with particular care if they elect to use oral contraceptives instead of other methods 
of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 
hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tendemess, abdominal mass or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 

Birth Defects in Offspring, and Malignancy in Female Offspring: The use of female sex hormones — both 
estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 

It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 

at the present time that oral contraceptives further enhance the risk of developing this type of malig- 
nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 
instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
(from 30 to 9095) have been found to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
that they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb-reduction defects. One case-control 
study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
The dôta suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 

in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 

to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
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Er TT indications, and there is no evidence from well-controlleg studies that progestins are effective 
or these uses. 
There is some evidence that triploidy and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- 2; 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
It is recommended that, for any patient who has missed two consecutive periods, pregnancy should 
be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, and, d 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. — € 
It is also recommended that women who discontinue oral contraceptives with the intent of becoming 
pregnant use an alternate form of contraceptiof for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. 
Administration of progestin-only or progestir-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. & Gallbladder Disease: Studies report a doubling of the risk 
of surgically confirmed gallbladder disease in users of oral contraceptives or estrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar: 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattem which is recurrent, persistent, or severe, requires discontinuation 
of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in.contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has been weaned. 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen- 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an altemate method of contraception in an attempt to determine ifthe symptom is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
tion, such as convulsive disorders, migraine syndrome, or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver-function tests and blood components may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 

c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Wamings): thrombophlebitis; pulmonary embolism; 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anomalies. 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea, usually the most common adverse reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally.); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the association 
has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lenses; 
change in comeal curvature (steepening); cataracts; changes in libido; chorea; changes in appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multi 
forme; erythema nodosum; hemorrhagic eruption; ® 
vaginitis; porphyria; impaired renal function. 
ACUTE OVERDOSE: Serious il! effects have 
not been reported following acute ingestion of large each tablet contains 0.3 mg. norgestrel 

with 0.03 mg. ethinyl estradiol, Wyeth 
Wyeth Laboratories Phila., Pa. 19101 
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doses of oral contraceptives by young children. 
Overdosage may cause nausea, and withdrawal 
bleeding may occur in females. 
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- | CLINICAL OPINION 





This section reports opinion on the handling of clinical situations, i.e., the clinical 
diagnosis and management of certain disease entities. Papers should range from 


eight to twenty typed pages, including illustrations, tables, and figures which clar- 
ify the author's management. References are limited tó sixteen citations. Mail to 
Frederick P. Zuspan, M.D., Editor. 
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Hysterectomy is the most frequently performed major operation. its frequency is increasing 
due to greater use of elective indications such as uterine cancer prophylaxis, contraception, 
and menopausal problems. The effects of elective simple hysterectomy are evaluated in 
terms of morbidity and mortality rates and costs. Among 35-year-old women operated upon, 
the average over-all gain in life expectancy is only-0.2 years. This is due to-the saving of 
1.3 per cent of women who would have died from cancer of the cervix or endometrium; 
they gained 14.3 years of life. In addition, 3 per cent of women are spared the development 
of and treatment for these two conditions. All women operated upon would be relieved of 2 
some undesirable aspects of the menopausal years such as irregular uterine bleeding. 
There are also economic gains. However, the operation has adverse health effects which 
could offset any gains from cancer prevention. In addition, each year.of life saved would 
cost about $12,800 and most of the added years would be lived in old age. Delaying the 
operation to age 45 and including oophorectomy would result in a lower cost. per year of 

life saved—about $9,800—but the risk of adverse health effects probably would be 
increased very much. Cancer prophylaxis cannot justify elective hysterectomy; we cannot 
assess whether quality-of-life considerations do. (AM. J. OBSTET. GYNECOL. tee 117, 1977.) 


From the Department of Epidemiology, Harvard School of HYSTERECTOMY is the major operation most often 
Public Health. performed in the United States. Also, its frequency is 
Supported by an award to Dr. Cole from the American the most rapidly increasing. In 1968, the annual inci- 
pnd phy pee : 15) an PER center dence of hysterectomy was 6.8 per 1,000 women aged 
gran rom Uie Nationa ancer - ] n . 
Institute, National Institutes ef Health, United States 13 or older. In 1973, based on 688,000 PDPOCSHOUS. It 
Public Health Service. was 8.6. This 26 per cent increase is explained only 
l 
Reprint requests: Dr. Philip Cole, Department of panos genera: pee HUsUBerpcodrnp Ine same 
Epidemiology, Harvard School of Public Health, 677 ~. period the. discharge rate of all other surgical patients 


Huntington Ave., Boston, Massachusetts 02115. -- . rose about 18 per cent. A similar phenomenon has oc- 
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curred in Canada. From 1968 to 1972; the age- 
standardized annual incidence of hysteregtomiy rose 
from 4.5 per 1,000 females of all ages to 6.2, an in- 
crease of more than 9 per cent per year (Gellman, D. 
D.: Personal communication). J 

The increase in hysterectomies is probably due 
neither to change in the age structure of the female 
population nor to a higher incidence of diseases of the 
uterus. It results from the greater use of elective indi- 
cations such as prophylaxis for uterine neoplasms, con- 
ception control, and control of menopausal difficulties, 
especially bleeding. Such explanations are supported 
by the rapid increase in the number of hysterectomies 
performed and by the considerable geographic varia- 
tion in incidence. In the late 1960’s the annual hys- 
terectomy rate was 4.3 per 1,000 for females of all ages 
in the United States, and 4.7 in Canada, but only 2.1 in 
England and Wales. Further, audits’ and a review by 
consultants in gynecology’ suggest that about 30 per 
cent of hysterectomies are unnecessary. 

In the 1940's, there was severe criticism of the prac- 


tice of removing the uterus in the absence of disease? : 


Nonetheless, such practice has become widespread. In 
1961, McDermott? advocated elective hysterectomy, 
stating: “Except for the childbearing function, the 
uterus is a dispensible organ. . . hysterectomy is not 
an operation to do indiscriminately, but it is my hope 
that indications for it will be adjusted to take into ac- 
count the improved results and the prophylactic ben- 
efits to be obtained." In 1969, Wright? contended that 
mass elective hysterectomy was "just around the cor- 
ner.” He recommended the procedure on the basis 
that: “The uterus has but one function: reproduction. 
After the last planned pregnancy, the uterus becomes a 
useless, bleeding, symptom-producing, potentially can- 
cer-bearing organ and therefore should be removed." 

After a debate at the 1971 meeting of the American 
College of Obstetrics and Gynecology on whether hys- 
terectomy for sterilization is justifiable, proponents 
out-clapped opponents on the audiometer and Wright 
concluded that the procedure had "arrived." The 
popularity of elective hysterectomy and the likelihood 
that this will increase? require that its benefits and costs 
be evaluated. | 
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Methods 


Proponents of elective hysterectomy urge the opera- 


‘tion for nearly all women.* * For this reason and to 


facilitate epidemiologic analysis, we have estimated the 
benefits and costs of performing elective hysterectomy 
on one million women aged 35. This is about the num- 
ber who attain that age each year in the United States. 
However, the procedure is also examined from the 
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individual's point of view. Finally, to permit a compar- * 
ison with more common practice, we have also eval- 
uated elective hystereyfny with bilateral salpingo- 
oophorectomy done at ge 45. 

‘i The operation. It has been suggested that elective 
hysterectomy be done at ages ranging from "the 
thirties” to the age at the last planned pregnancy.” 7 
Aze 35 was selected as the age at which the net effect of 
the operation is optimized. Further, some women wish 
to bear children up to age 35, whereas few do after 
that age; in 1973 only 5 per cent of all live births were 
delivered of women 35 years of age or over. Finally, 
serious disease of the uterus is uncommon before 
age 35. | 

The primary analysis relates to abdominal hysterec- 
tomy without oophorectomy. Even for indications 
other than neoplasms, the abdominal operation is 
somewhat more common than the vaginal.? However, 
the benefits and costs of the two procedures differ lit- 
tle. Oophorectomy is not included, although advo- 
cates of elective hysterectomy suggest this as an addi- 
tional cancer preventative.” 7 It seems more reasonable 
to accord the standard practice of conserving.ovaries in 
young women. Incidental appendectomy also is not in- 
cluded in the main analysis. This procedure is declin- 
ing in popularity, probably because of (unsubstan- 
tated) concern that it increases general cancer risk. 

The evaluation of elective hysterectomy must in- 
clude operative deaths. The Professional Activity Study 
indicated an operative mortality rate of 0.2 per cent 
for all abdominal hysterectomies.? In the National Hal- 
othane Study, the mortality rate for low-death rate 
operations (including hysterectomy) among women 
aged 30 to 39 was 0.09 per cent. We have used a mor- 
tality rate of 0.06 per cent and thus projected 600 
operative deaths among the one million women 
operated on. The figure used is lower than that from 
the Halothane Study becausé some operations includ- 
ed in the Study were not elective. 

Estimation of effects. The mortality experience of 
the one million women has been determined with the 
use of two sets of mortality rates. The first are the 5 
year age-specific mortality rates for United States 
women in 1971. These rates describe conditions as they 
now exist. The second set, derived from the same basic 


rates, has been reduced to reflect elimination of deaths 


from cancer of the cervix and the endometrium. These 
rates describe conditions among hysterectomized 
women. This second set incorporates competing causes 
of death. Competing causes are responsible for deaths 
among women "saved" by their hysterectomy during 
the quinquennium of age in which they are saved. For 
example, some hysterectomized women will be saved 
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` Table I. Survival experience of one million woman at age 35: Present conditions compared with conditions after 


- Life expectancy 
Or.) 





35-39 1,000.0 999.48 1 ` 41.97 49.] 
40-44 991.2 990.9 2 2.6 - 37.2 37.4 —65 
45-49 977.6 - 977.9 4] 4.0 39.7 39.9 3.110 
50-54 957.5 958.5 6.0 5.8 28.3 28.5 7,150 
55-59 998.6 930.5 8.9 ‘8.6 ` 24.9 24.3 11,970 
60-64 887.5 890.4 13.0 19.7 20,2- 20.3 17,670 
65-69 829.8 823.9 19.5 19.1 16.4 16.5 23,760 
70-74 748.7 754.1 31.8 31.3 12.9 13.0 28,825 
75-79 699.8  , 636.0 592.8 52.3 9.8 9.9 30,475 
80-84 463.5 469.5 85.0 84.5 7.5 7,5 26,390 
85+ 266.6 271.1 162.2 161.7 6.2 6.2 34,810 
Total 21.9 21.6 181,915 
* x 1,000. 


tAverage annual rate per 1,000 women; totals are age-standardized. 


tUncorrected for competing causes of death. 
3Reduced by 600 "operative deaths." 


from death due to cancer of the uterus in the age range 
50 to 54. However, through age 54 these "saved" 
women may die from other causes, such as auto acci- 
dents, and this must be accommodated. At age 55 and 
thereafter these saved women have the same risk of 
death as other hysterectomized women: Competing 
causes slightly reduce the beneficial effects of the oper- 


' ation. 


In addition to reducing the number of deaths, hys- 
terectomy exerts many effects on health and has sev- 
eral costs. These are subjective, variable, or otherwise 
difficult to quantify. The bases for their quantification 


are presented in context. 


Results 


Advantages of elective hysterectomy. In Table I the 
standard mortality experience of orie million women is 
compared with their experience after elective hysterec- 
tomy. Despite the operative deaths of 600 women, hys- 
terectomy reduces the over-all age adjusted lifetime 
mortality rate by 1.4 per cent from 21.9 to 21.6 per 
100,000 per year. This results in an increased life ex- 
pectancy of 0.2 years at age 35. In toto, the one million 
women gain 181,915 years of life—a 0.4 percent in- 
crease. The effect of the operation in reducing 
mortality rates is relatively greatest at ages 35 to 39. 
Thereafter, the difference between mortality rates 
under present conditions and after hysterectomy di- 
minishes. This reflects the steeper increase in mortality 
Yates from causes of death other than cancer of the 
uterus as age advances. 

It may be misleading to express the gain in life as 
"0.2 years on average." About 98.7 per cent of women 


would’ not die from cancer of the cervix or endome- 


trium and thus gain no years of life from hysterectomy. 


The 12,691 or 1.3 per cent of women saved by the 
operation receive all the gain—an average of 14.3 years 
each. Over all, 98.7 per.cent of women gain no years of 
life, 0.4 per cerit gain less than. 10 years, 0.3 per cent 
gain 10 to 19 years, and about 0.5 per cent gain 20 
yéars or more. About one half of the deaths prevented 
by elective hysterectomy would occur among women 
áged 65 or over; these women gain an average of about 
8 years. Further, of all the years added by the opera- 
tion, nearly 80 per cent would be lived after age 65 and 


50 per cent after age 75. 


In addition to reducing the number of deaths, the 
hysterectomies might improve health in several ways. 
The reduced mortality rate from cancer of the cervix 
and endometrium reflects a lowered incidence of these 
conditions. Based on recent statistics from Connecticut, 
about 34,800 women would be spared the development 
of uterine cancer. The prehysterectomy examination 
and the operation could lead to the discovery of unsus- 
pected, treatable disease. Psychological. benefits may 
result from eliminating the inconvenience and dis- 
comfort of the menses and the fear of unwanted 
pregnancy. Other benefits result from eliminating the 
reason for inconvenient or possibly harmful contra- 
ceptives, and vasectomies for the women’s husbands. 

Disadvantages of hysterectomy. The most obvious 
disadvantage is that 600 women would die from the 
operation, losing an-average of 42.1 years of life. 
Moreover, the mortality figure may be conservative. If 
it were increased to 900 women, as suggested by the 
Halothane Study, the 181,915 years of life added, 
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Table II. Estimated lifetime savings and costs of elective hysterectomy for one million women (millions of 


dollars) 
Savings 

Medical care for cancer? . $331 

.. Gynecologic procedures? 300 - 
Pap smears‘ 220 . 
Contraceptives? 270 
Menstrual preparations” : : 170 
Down's syndrome! 120 

" Total $1,417 





Cpsts 
One million hysterectomies $2,600 
Related expenses* 300 
$2,900 





234,800: prevented; :50 per cent "cured" at $4,000 each, 50 per cent "not cured" at $15,000 each. 
‘Lifetime gynecologic care, uterus related, estimated at $300 per woman. 


“Annually for 45 per cent of women at $12 per smear. 


*Oral contraceptives for 50 per cent of women for 15 years at $36 per year. 


*$10 per year per woman for 17 years. 


'600 affected births prevented; half the cases would be instutionalizec at $8,000 per year for an average of 50 years. 
'"Wages lost for 4 weeks at $150 per week for 25 per cent of women; child-care expenses estimated for 4 weeks at $75 per week 


for 50 per cent of women. 


shown in Table I, would be reduced to 169,285 years. 

The operative morbidity is difficult to quantify. 
About 30 per cent of women would have postoperative 
fever and 15 per cent would require transfusions with 
some risk of hepatitis. Urine incontinence and bladder 
dysfunctions are frequent, but usually transitory com- 
plications of hysterectomy. Serious ureteral injuries 
should be quite uncommon but intra-abdominal ad- 
hesions would add some delayed morbidity. 

Potentially overriding health losses of the operation 
are ` neither obvious nor quantifiable. Richards’ has 
suggested the existence of a "post-hysterectomy syn- 
drome” even when the ovaries are left intact. To ex- 
plain this, he has proposed that marginal estrogen 
deficiency accompanies hysterectomy. While unor- 
thodox, the idea is not new,’ and is supported by recent 
clinical observations." Although most of the symptoms 
described by Richards are not very serious (depression, 
fatigue, headache, hot flushes, insomnia, etc.) they 
were persistent. More important, the symptoms sug- 
gest that endocrine diseases and adverse conditions as- 
sociated with aging, such as osteoporosis," may be in- 
creased among the women operated upon. 

Of particular concern is a possible adverse effect on 
the vascular system. Premenopausal women have low 
mortality rates from atherosclerotic vascular disease 
and, although convincing data are not available, this is 
thought by many to result from normal ovarian func- 
tion.” If such function were compromised by hysterec- 
tomy, as may occur in some cases, the incidence of and 
deaths from vascular diseases could increase. Even a 
very small (1 to 2 per cent) increase in death rates from 
vascular disease would offset all gains from uterine 
cancer prevention. Should a larger increase occur, a 
major public health problem would have been created. 


It is emphasized that there is no evidence that such a 
problem will occur—only that it is a possibility. 

The psychological response to hysterectomy may be 
another major problem. Depression severe enough to 
warrant treatment has been related to hysterectomy. 
Over a 3 year period, even for women with no psychi- 
atric history, depression occurred more than twice as 
frequently among women who had a hysterectomy (33 
per cent) as among women undergoing other abdomi- 
nal surgery (14 per cent)? and nearly five times as fre- 
quently as among women having no surgery." Women 
hysterectomized before 40 years of age had a particu- 
lady high (55 per cent) cumulative incidence of 
postoperative depression? and a. somewhat higher risk 
of being admitted to a mental hospital than nonhys- 
terectomized women. In addition, for women without 
pelvic disease, psychiatric referral was twice as high as 
among those with a pelvic disorder." Other adverse 
psychological effects of hysterectomy are that some 
women may regret the inability to bear children, may 
fear a loss of attractiveness to men, and concepts of self 


‘and femininity may suffer. 


Economic considerations. Table II summarizes the 
financial aspects of elective hysterectomy over the 
lifetime of the one million women. Some of the figures 
are unreliable, since the information required for firm 
estimates is unavailable. The assumptions and, insofar 
as possible, the costs on which the estimates are based 
are provided so that the reader may evaluate and 
modify them. | 

Savings. Major savings would result from the elimi- 
nation of treatment for cancer of the cervix and endo. 
metrium. Cancer would be prevented in about 34,800 
women. With an estimated average treatment cost of 
$4,060 each for the 50 per cent who would be “cured” 
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* of cancer by the initial treatment and $15,000 each for 
the 50 per cent who would require additional treat- 
ment, the resultant saving à $331 million. This in- 
cludes the cost of follow-up cre.. The elimination of 
gynecologic procedures, assuming a lifetime cost of 
$300 per woman for obstetric care, abortions, dilation 
and curettage, necessary hysterectomies, and other 
gynecologic care would save about $300 million. 

Annually, about 45 per cent of the women in the 
United States have a Papanicolaou smear to detect 
uterine cancer. The elimination of these tests among 
the hysterectomized women would save $226 million. 
Eliminination of sanitary and medicinal preparations 
for the menses would save about $170 million. Other 

_ savings result from the elimination of the need for con- 
traceptives and of vasectomies for some of the women's 
husbands. While difficult to estimate, these savings in 
the aggregate should be about $270 million. Finally, a 
reduction in the frequency of the most common seri- 
ous congenital malformation, Down's syndrome, would 
add to the financial benefits of the operation. More 
than 50 per cent of affected children are born to 
women over 35. Despite declining birth rates for 
women aged 35 and over, about 600 children with 
Down's syndrome would be born to the one million 
women. About one half of these children would be 
institutionalized. At a cost of about $8,000 per year for 
50 years of hospitalization, the savings would amount 
to about $120 million. 

In sum, the estimated saving, over the lifetime of the 
women, is about $1,417 million, or $1.4 billion. 

Costs. The cost of the operation is a major determi- 
nant of the feasibility of elective hysterectomy. Based on 
current Blue Cross-Blue Shield reimbursement rates 
in Massachusetts, and assuming an average hospital 
stay of 9 days,’ the direct expense for the one million 
operations would be about $2,600 million. Wages lost 


during hospitalization and recuperation and child-care : 


expenses would reasonably add at least $300 million in 
indirect expenses. The costs resulting from complica- 
tions and the possible adverse health effects mentioned 
above are not included in Table II, as they cannot be 
assessed. The minimum total cost of elective hysterec- 
tomy for one million women is $2.9 billion or about 
$1.5 billion more than the savings. 

Additional costs, also difficult to estimate, are the 
economic value of the work done by the 600 women 
who die as a result of the operation and the increased 
burden of dependency imposed by the saved women 
during the years of life added after age 65. To some 
extent such costs would be offset by their inverse, that 
is, the 600 women who die will not impose a burden of 


dependency and some of the saved years of life will be | 


Lad t 


~ l 


Elective hysterectomy 121 


economically productive. Nonetheless, on balance, the 
costs would far outweigh the gains. For example, the 
elderly women saved will be collecting social security 
benefits. Some years of working-age life will have been 
added and so more payments to social security will 
have been made. However, the net effect of the likely 
contributions and payments is an additional cost of at 
least $346 million. This reflects the fact that the opera- 
tion primarily saves elderly women; it does not save the 
young with consequent survival into old age. 

In comparing the savings and costs it must be recog- 
nized that the costs represent a current expenditure. 
On the other hand, the savings are spread over many 
years and should be discounted to their current value if 
the comparison with costs is to be valid. The current 
value of the savings has been computed with the use of 
a modest discount rate of 6 per cent. It was assumed 
that the savings are spread evenly over 50 years for 
gynecologic procedures and Down's syndrome, and 
over the first 15 years for menstrual preparations 
and contraceptives; for Papanicolaou smears it was 
assumed that two thirds of the savings would accrue 
during the first 30 years; savings from uterine cancer 
prevention were distributed according to age at occur- 
rence. Under these conditions, the current value of the 
$1.4 billion in savings is $570 million and therefore, the 
current net cost of the hysterectomies is $2.3 billion. 
This figure does not include the unassessable costs of 


' the complications and possible adverse health effects of 


the procedure. 

It is of interest to relate the years of life saved (Table 
I) to the cost of the elective hysterectomies. At a net 
cost cf $1.5 billion and with 181,915 women-years of 
life added, the cost per year of life gained is $8,200. If 
the savings from the operation are discounted to their 
current value, the cost is about $12,800. . 


Comment 


The major disadvantages of elective hysterectomy 
are its cost, its unpredictable effects on vascular dis- 
ease, and its possible adverse metabolic and psy- 


. chological effects. The chief advantage is the average 


14.3 years of life gained by 1.3 per cent of women 
operated on. 

How would elective hysterectomy appear to an indi- 
vidual 35-year-old woman? Before electing the proce- 
dure, she has about one chance in 30 of developing 
cancer of the cervix or endometrium and one chance in 
80 of dying from these diseases. After the operation, 
uterine cancer, menstruation, and birth control would 
no longer concern her. If she is one of the 1.3 per cent 
of women who gain years of life from the operation, 
the procedure may be to her advantage but the addi- 
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tional years will be lived mainly after age 75. Moreover, 
there is one chance in 1,600 that she will not survive the 
operation and it 1s conceivable that she will lose her life 
to some late adverse effect such as vascular disease. 
Finally, in order to have the operation, she (or Society) 
would have to pay $2,600. She would also be invalided 
for about 1 month, or longer if she is among the 30 per 
cent of women who sustain a medical or psychiatric 
“complication.” 

While simple hysterectomy at age 35 is advocated by 
proponents of elective hysterectomy, it is not widely 
done. More common, even for elective indications, is 
hysterectomy with bilateral salpingo-oophorectomy 
and incidental appendectomy at about age 45. We have 
also evaluated this procedure. The major benefit is that 
the proportion of women who gain years of life is in- 
creased from 1.3 per cent to 2.3 per cent due to control 
of cancer of the ovary. (The effect of appendectomy is 
very small, as it adds only about 7,000 woman years of 
life). Since the operation is performed at an older age, 
the average gain in life for the 2.3 per cent of women 
saved 1s 13.9 years rather than 14.3 years, but the total 
years of life gained would be 325,000 rather than 
181,915. The distribution of ages at which the added 
years would be lived is quite similar to that for hysterec- 
tomy alone, that is, more than 50 per cent would be 
lived after age 75. Other benefits would result from 
eliminaung costs associated with the care of women 
with cancer of the ovary (estimated at $170 million). 

However, this more elaborate operation is more ex- 
pensive and there are other disadvantages as well. The 
cost of the operation would be increased by about 10 
per cent over simple hysterectomy. There would be an 
additional expense estimated at $12 per year for 15 


years for replacement estrogens. Thus the cost of this: 


procedure would be $3.5 billion ($3.4 billion if the es- 
trogen costs are discounted). The procedure has a 
mortality rate of 0.09 per cent, about 50 per cent 
higher than that of simple hysterectomy at age 35. The 
frequency of serious operative complications would in- 
crease, but we cannot estimate to what extent. The 
greatest concern, however, is that metabolic and endo- 
crine diseases become a major threat if oophorectomy 
is performed, and there is no assurance that the cus- 
tomary estrogen replacement would offset the threat. 
Replacement estrogen, consisting primarily of estrone, 
does not fully supplant ovarian products. If other es- 
trogens, progesterone, or trace substances are impor- 
tant to health and are not replaced, a significant p- 

lem would arise. Finally, much of the savings shown 
in Table II would be lost since they relate to activities 
associated with menstruation and reproduction. Also, 
some of the associated quality-of-life gains, contracep- 


September 15, 1977 
i Am. J. Obstet. Gynecol. 
i 


tion for example, would not be fully realized. Over all,” 
the savings would be reduced to $1.1 billion with a 

discounted current valge of $479 million. Thus, the 

discounted cost of a year of life saved would be $9,800, 

about one third less than that of simple hysterectomy at 
age 35. It is emphasized that this relatively low cost is 

based on the assumption that severe medical and psy- 

chiatric complications do not result from the operation 

and that the operation produces no long-term increase 

in risk of chronic diseases. Finally, this cost figure re- 

lates to the combination of delaying the operation to 

age 45 and including oophorectomy. To consider 

either one alone is probably ill advised. 

One suggestion to improve the results of the original 
proposal, simple hysterectomy at age 35, is to restrict 
the procedure to women at high risk of uterine cancer. 
However, cancer of the cervix and cancer of the endo- © 
metrium are “epidemiologic opposites.” Cervical can- 
cer primarily affects multiparous women and women 
from lower income groups. On the other hand, endo- 
metrial cancer primarily affects nulliparous, middle- 
and upper-income women. It is possible to designate 
a 15 percent segment of the population for whom cer- 
vical cancer risk is 2.5 times greater than the average. 


However, due to their likely low risk of endometri- 


al cancer, these women would have an over-all risk of 
uterine cancer death only about 1.5 to 2.0 times greater 
than average. Nonetheless, at least for this high-risk 
group, the cost of a year of life saved by elective hys- 
terectomy would be reduced 30 to 50 per cent. 

Contrary to the idea that the impact of the operation 
can be improved in one way or another is the observa- 
tion that the cervical cancer mortality rate is declining 
sharply in the United States. This decline of about 1.5 
per cent per year is quite stable, having been present at 
least since the mid-1940's. If the decline continues, the 
12,691 “lives saved” by the mass hysterectomies should 
be reduced by about 22 per cent, since the figure was 
derived from current cervical cancer mortality rates. 
This reduction would increase the cost per year of life 
saved by about 25 per cent. However, it may be that the 
decline in cervical cancer deaths is a reflection of the 
increasing frequency of hysterectomy.” If so, then the 
decline does not detract from the value of the opera- 
tion. 

Some judgment must be made as to whether the pro- 
cedure is warranted in view of the associated costs and 
uncertain health hazards. The figure of about $12,800 
per year of life gained, or even $9,800, may seem high 
but :here is no adequate basis for comparison with 
other preventive procedures—at least among adults. 
However, even setting costs aside, hysterectomy for 


cancer prophylaxis does not appear justifiable; the 
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* gains are uncertain but small and the potential health 
LÀ 


losses are great. 

We cannot assess the valueWof hysterectomy for con- 
traception or other quality-ofNife reasons, such as to 
reduce fear of cancer or to eliminate frequent, unpre- 
dictable bleeding. This is an important issue, since 


. uterus-related menopausal problems are responsible 


for many of the elective hysterectomies now done. 
Further, contraception may be the justification for 
much of the recent increase in hysterectomy. For 
example, the number of hysterectomies for steriliza- 
tion tripled from July, 1968, to December, 1970, at a 
large medical center in southern California. The value 
^ of hysterectomy for sterilization might be assessed by 
asking women for whom this indication is used how 
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much, in dollars, they would accept to permit the 
uterus to stay in place. But even this does not get at the 
nub of the problem. For now, we are almost totally 
unable to assess, in monetary or other terms, these 
quality-of-life considerations. This is regrettable since, 
as Bunker and Wennberg'? have stated, the justifica- 
tion for many medical services may lie not in their 
dubious capacity to add to the quantity of life but 
rather in their capacity to improve the quality. 


We are grateful to Dr. John Bunker of the Health 
Services Administration Program, Stanford University, 
to Dr. Duncan Neuhauser of the Center for the 
Analysis of Health Practices, Harvard School of Public 
Health, and to Dr. David Goodman for suggestions, 
and to Mr. Howard Klar for assistance. 
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Initial pelvic examination instruction: The effectiveness 
of three contemporary approaches 
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Initial pelvic examination skills were taught to 38 second-year medical students who were 
assigned to one of three study groups. The cognitive posttest scores of all groups were 
‘nearly identical, but the students who had received training from professional simulated 
patients rated significantly better in psychomotor and interpersonal skills than did. those who ` 
received simulated outpatient instruction by a gynecologist. Thirty-five per cent of the . 
psychomotor and interpersonal ratings attained by the latter and 5 per cent of those 

attained by the former were marginal or inadequate. It was concluded that a program 
involving professional simulated patients is an effective method of teaching pelvic 
examination skills to beginning students. (AM. J.. OBSTET. GYNECOL. 129: 124, 1977.) 


í 


THE PERFORMANCE OF an effective pelvic examina- 
tion involves an interactive series of cognitive, psy- 
chomotor, and interpersonal skills.” ? The initial expo- 
sure to this task can be àn emotional experience, not 
only for the student who is concerned about his or her 
ability to perform in a professional manner but also for 
the patient who quickly becomes aware that this is an 


initial training experience for the student. With an in- 
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structor present,and all three interacting, guidance 
from the physician and feedback from the patient re- 


 garding the student's performance are, at best, com- 
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promised. In this triadic relationship, the practice of - 
interpersonal skills is nearly impossible and is fre- 
quently ignored. The learner and the instructor are apt 
to focus upon the technical aspects of the examination 
and overlook the needs of the patient. In this clinical 
situation, the student's initial anxieties can be increased 
to the point that even the learning of primary ‘psy- 
chomotor skills is inhibited. In short, for some students 
this initial outpatient learning experience:may not be 
productive and, for other students, it may even be 
counterproductive. 

The: use of simulated or programmed patients to 
teaca initial pelvic examination skills has been pro- 
posed as an alternate method by Kretzschmar. At first, 
the professional simulated patient (PSP) was used as a 
patient substitute with all the instruction coming from 
the physician. More recently, Kretzschmar devel- 


N 


` 


* 


e 
Volume 129 
Number 2 


* oped an instructional unit based on the concept that 


, uon,’* and spent one hour individually with a faculty, 


the PSP should act as bothXhe patient and the instruc- 
tor. He postulated that witl4no physician present the 
interpersonal and psychomoXpr interactions between 
PSP and student were more likely to s: open and 
realistic. 

At Michigan State University, a similar instructional 
program was offered to all sophomore students during 
the 1974 and 1975 school years. The students' reac- 
tions to this approach were overwhelmingly positive, 
but the program's effectiveness in enhancing student 
learning had not been empirically evaluated. 

It was hypothesized that students participating in a 
program utilizing PSP's would perform better during a 
subsequent examination than students participating in 
a program designed to simulate a traditional outpatient 
setting with a gynecologist, patient, and student 
present. 


Material and methods 


Subjects. A total of 42 second-year students at the 
Michigan State University College of Human Medicine 
volunteered to participate in the research. Inclusion in 
the study substituted for the regular pelvic examina- 
tion training received in the second year. Reassurance 
was given that individual participant performance 
would remain confidential since group rather than in- 
dividual data were the focus of the study. 

Subjects completed a demographic data ques- 
tionnaire and research participation consent form. Six 
volunteers were eliminated from the study because 
they had previously conducted five or more pelvic ex- 
aminations. The mean age of the 38 subjects, 20 
women and 18 men, was 25.8 years. Twenty-six stu- 
dents had never conducted a pelvic examintion prior to 
the study, and the mean number of previous pelvic 
examinations performed was 0.79. 

Procedures. With the use of the demographic data, 


the 38 subjects were divided into three treatment 


groups by matching on variables of gender, age, and 
previous pelvic examination experience. Experimental 
treatments were randomly assigned to groups. PSP 1 


and PSP 2 consisted of 14 subjects each while the out- 


patient experience group (OPE) consisted of 10 sub- 
jects. The research was conducted during a six-week 
period. | 
Students in the OPE group read the chapter on pel- 
vic examination in the book by Bates,’ watched a 16 
mm. film by Hunter entitled "Female Pelvic Examina- 


*Available from Dr. Charles Hunter, Department of 
Obstetrics and Gynecology, Indiana School of Medicine, In- 
dianapolis, Indiana. 
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gynecologist, his nurse, and one of two women who 
were paid to be patients for this research. The 
gynecologist demonstrated how to perform a pelvic ex- 
amination on the “patient” just as he would have if this 
had been his private office, and the student then con- 
ducted a pelvic examination with supervision and 
feedback from the gynecologist. | 

Each student in the PSP 1 group: (1) read the de- 
scription in Bates,’ (2) worked through the OMNI self- 
instructional unit,* (3) reviewed pelvic examination 
procedures for one hour with another PSP 1 student 
and a physician using a Gynny mannequin (a tutorial), 
and (4) immediately thereafter, with the PSP 1 
student-partner from the tutorial, attended a one-hour 
training session with two PSP's. During this experience, 
the PSP's introduced themselves to the students, 
enumerated their educational background, and estab- 
lished the objectives for the session. One of two stu- 
dents then performed the examination while the other 
observed. When the first student completed the exam- 
ination, the two PSP’s switched roles; the nurse- 
chaperone-instructor became the patient-instructor 
and vice versa. The student who had been the observer 
examined the "new" patient and the other student ob- 
served. Students were encouraged to repeat proce- 
dures until they reached some degree of comfort. All 
the PSP’s were either PH.D. candidates. in counseling 
and psychology or registered nurses. Most had past 
experience in interpersonal skill training, and all had 
been taught to perform a pelvic examination. 

Each student in PSP 2 had the same training that the 
PSP 1 students had except that the hour-long tutorial 
with a physician was deleted. 

Within 24 hours of this training, all students in 
all groups underwent a final evaluation at which time 
the student performed a pelvic examination in the 
presence of two evaluators, recorded his or her 
findings, completed an 86 point objective test, and also 
completed two self-evaluation rating forms, one on 
psychomotor pelvic examination skills and the other on 
interpersonal skills. The pelvic examination evaluators 
were the “patient” being examined and the “nurse” 
who was assisting. Assignment of the two teams of 
patient-nurse evaluators to students in each group was 
counterbalanced with respect to the three groups. The 
evaluators did not participate in the experimental 
training programs and they had no knowledge of the 
prior training of the students they were to evaluate. 
Similarly, none of the faculty participating in the in- 


*OMNI Module, Pelvic Examination: Submodule, Exam- 
ination Procedures—a self-instructional programmed text, 16 
mm. film, and plastic pelvic mannequin, Gynny, available 
through Ortho Pharm. Corp., Raritan, New Jersey. 
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Fig. 1. The percentage of unacceptable psychomotor skill rat- 
ings (five or more) achieved by students taught in a simulated 
outpatient setting (OPE) compared with the two combined 
PSP groups (Sim). 


Table I. Mean scores for student performance 


outcomes produced by three pelvic examination 
training programs 






OPE 


Performance skill | (No. —10) 





PSP 2* 
(No. — 14) 





Cognitive M. 
Objective tests 51.8 58.9 59.4 
Interpersonal E ` 
Nurse i , 6.7 8.81. 9.11 
Patient/model 5.8 9.21 8.57 
Student 6.4 - 7.94 7.31 
Psjchomotor — — | 
Nurse 7.8 9.01 9.01 
Patient/model. 6.3 9.9+ 8.5 
Student 6.6 7.91 7.7 


* PSP 2 data are not significantly different from PSP | data. 


t Indicates score is significantly different (p « 0. 05) from 
OPE score. 
tiMaximum possible score, 86. 


structional coriponent knew how.or what was to be 
evaluated. All had taught this skill to students previ- 
ously and were told to proceed in their usual fashion, 
emphasizing pelvic anatomy and psychomotor ILE in- 
terpersonal skills. 

Instruments.* Two student questionnaires, an ob- 
jective test, and two raüng forms were developed and 
used in the study. A 20 item student demographic data 
questionnaire included such questions as address, age, 
education, medical work experience, career choice, 
pelvic examination experience, comfort with women, 
and the student’s prediction of the quality of his or her 
performance in the project. The student interaction 


* All instruments are available from the senior author upon 
request. 
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questionnaire contained iterfs regarding how much in- 
formation students obtaingd from other stfidents in 
one of the other treatmeng groups. It was used to assess 
possible treatment group contamination. Both of the 


rE 


above questionnaires were used in an ad hoc analysis - 


for potential independent variables (covariates) affect- 
ing 5erformance outcomes. ` 


Two rating forms were used to. evaluate psy- | 


chomotor pelvic examination skills and interpersonal 
skills: during, the final evaluation. The psychomotor 
pelvic examination skills instrument , required rating 
the following five areas: abdominal, external genital, 
speculum, bimanual, and rectovaginal examinations. 
These areas had specific items listed under each, and 
the raters were asked to check whether the specific be- 
haviors were either adequate, i.e., done correctly, or 
inadequate, i.e., done incorrectly. or omitted. Raters 
were asked to make performance evaluations at the 
end of each area on a 12 point scale. This scale was 
divided into four categories; inadequate (0,1,2), mar- 
ginal (3,4,5), good (6,7,8), and outstanding (9,10,11, 
12). The three versions of this rating form contained 
items that could best be observed by either the "pa- 
tient,” the “nurse,” or the student. The medical student 
form contained all items on the nurse form and several 
froin the patient form. The stüdent form also included 
a cliecklist so that the students could indicate the self- 
instructional units they had completed during the 
project. This was also used to verify that thev had fol- 
Jowed the protocol for their group. 

The interpersonal skills rating form required evalua- 
tions in the following three areas: establishment of 
rapport, patient comfort, arid patient education. Each 
of these areas contained specific items calling for rat- 
ings on a five-point scale. Raters were also asked to 
make summary performance evaluations at the end of 
each area with the 12 point scale. 

Betore, the project began, the RE examination 
evaluators, i:e., the "patients" and "nurses; 
trained to use the psychomotor pelvic examination 
skills rating form and the interpersonal skills rating 
form. Training consisted of two examinations each on 


w ere 


‘the two “patient” evaluators; the first was done by the 


senior author and the second was done by a fourth- 
year medical student. A different medical student ex- 
amined each patient. The ratings of each evaluator for 
all four examinations were reviewed for discrepancies 
in order to standardize ratings of the four evaluators. 
The "patient" and "nurse" interrater reliabilities for 


the psychomotor pelvic examination skills form were, 


calculated from the experimental data to be 0.57 and 
0.59, respectively, with the Cronbach alpha coefficient 
of reliability. Rater reliabihty for the interpersonal 
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skills rating form was calqulated to be 0.80 with Ebel’s 
inter-clags correlation coe cient? 

The objective test, an 86 point akide and 
matching examination, included questions about pelvic 
anatomy, pathology, and examination procedures. An 
estimate of reliability of 0.81 was obtained with the 
Cronbach alpha coefficient of reliability.’ 

Statistical procedures. A multiple-regression analy- 


sis of student background data, e.g., sex, age, edu- 


4 


cation, and prior medical work experience, did not 
reveal covariates that systematically affected perfor- 
mance outcomes. Therefore, cognitive test scores and 
interpersonal and psychomotor skill ratings were sub- 
jected to a one-way analysis of variance (ANOVA*) on 
the assumption that performance differences could 
probably be attributed to the instructional programs. 


Analysis of the data 


The major findings of this study are presented in 
Table I. In general, all scores and ratings favor the two 


simulation training programs, PSP'] and PSP 2, over 


the outpatient instruction. (OPE), and statistically 
significant differences existed with respect to the psy- 
chomotor and interpersonal skills ratings of both 
trained evaluators. Student self-assessment ratings 
tend to confirm the direction of the reported differ- 
ences but, in general, do not reach statistical 
significance. The cognitive test scores for all groups 


were nearly identical. No differences were observed 


between the two simulation programs, indicating that 
the physician tutoring session provided in PSP.1 did 
not materially improve the performance levels of these 
students. 

The data reported for interpersonal and psy- 
chomotor skills in Table I are based on the 12 point 
rating scale. Inspection of the mean group ratings indi- 
cates that the students in the two simulation programs 
generally achieved performance levels for interper- 
sonal and psychomotor skills in the high-good catego- 
ry (eight) and in the low-outstanding category (nine), 
while the students in the outpatient program tended to 
achieve levels of performance in the low-good category 
(SIX). | 

While mean group scores reflect performance dif- 
ferences of the three instructional programs, the rate 
of success or failure of students toward meeting the 
same limited performance objectives under each pro- 
gram is even more important to the educator. 

Fig. 1 compares, on the 12 point scale, the percent- 


*ANOVA were run on both the five-point and 12 point 
scales used in the rating forms with nearly identical results. 
For expository clarity, only statistical data related to the 12 
point scales are pasate 
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Table II. Mean component skill scores of “nurse” 
raters for the outpatient and combined 
simulation training programs 


OPE 
(No. = 10) 






51M 
(No. 726) 





DIF 


I. Interpersonal 


Patient education 5.3 7.9 2.6% 
Patient comfort 7.9 10.3 2.4% 
Rapport 6.8 9.0 2l 
II. Psychomotor 
External genital 3.1 9.5 6.4* 
Rectovaginal 6.3 9.2 2.9% 
Bimanual 9.3 10.1 0.8 (N.S.) 
Speculum 9.3 10.0 0.7 (N.S.) 
Abdominal 8.7 6.4 -2.9* 


‘DIF, Differences; N.S., not significant. 
* Dizferences are significant at the 0.05 level of confidence 
with a one-way analysis of variance. 


age of unacceptable ratings (five or less) received by 
students in the outpatient program (OPE) with stu- 
dents in the two PSP programs combined (Sim). The 
two PSP groups are combined because the student per- 
formance was nearly identical in these two groups, as 
shown in Table I. Although the numbers in each group 
are relatively small (10 versus 28), the data indicate that 
about a third of the psychomotor.skill ratings given the 
OPE group were unacceptable. In contrast, only 5 per 
cent of the psychomotor skill ratings given students in 
both simulation groups were unacceptable. Likewise, 
95 per cent of the interpersonal skill ratings attained by 
the PSP-trained students were acceptable while 65 per 
cent of the interpersonal skill ratings of the OPE- 
trained students were acceptable. 

The rating format for interpersonal skills was com- 
posed of three different component abilities, each con- 
taining several items or judgments relevant to that 
component. Similarly, the psychomotor skills required 
by the pelvic examination were divided into five com- 
ponent abilities. However, Dccomolor skill ratings by 
the "nurse" evaluator and the "patient" evaluator were 
not identical because of the differences in their obser- 
vational vantage points. Table II contrasts the mean 
ratings of the "nurse" evaluator skill categories with the 
use of the 12 point rating scale. 

Students in the combined PSP groups (Sim) rated 
significantly higher i in all three components of inter- 
personal skills and in the external genital and 
rectovaginal examination components ‘of psychomotor 
skills. Ratings by the “patient” evaluator in each of 
these categories were also statistically significant and in 
the same direction as those reported by the “nurse” 
evaluator. The differences reported by the “nurse” 
evaluator for the bimanual examination were not statis- 
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tically significant. However, the “patient” evaluator, 
who was in a better position to sense the accuracy of the 
bimanual examination, reported differences favoring 
the simulation groups. These differences were statisti- 
cally significant at the 0.05 level. The different training 


programs apparently did not influence the students’ 


ability to use a speculum since neither the “nurse” 
evaluator nor the “patient” evaluator detected statisti- 
cally significant differences in the performance of this 
task. The OPE group, on the other hand, yielded statis- 
tically higher levels of performance on the abdominal 
examination. __ E 

Whilė the two simulation programs produced higher 
levels of performance on almost every skill rated, these 
groups also spent more time in study and training. It 
was determined by the student self-reports of time 
spent studying the assigned materials that the OPE 
group spent 2.4 hours studying the assigned text and 
film, plus the one hour of formal instruction in an am- 
bulatory setting (3.4 hours). The PSP 1 group spent an 
average of 3.4 hours. with the assigned text and the 
OMNI program, one hour with the physician tutorial, 
and one hour of training with the PSP's (5.4 hours). 
The PSP 2 group, which did not differ significantly 
from the PSP 1 group in performance, spent, on 
the average, 3.6 hours with the text and with the 
OMNI, plus one hour: with the PSP’s (4.6 hours). 
No other study-activity differences were reported 
among groups. 

Comment 


The findings of this study demonstrate the superior- 
ity of two pelvic examination training programs which 
include instructional simulation over a more traditional 
method. Student performance on a test of purely cog- 
nitive knowledge was nearly identical, regardless of the 
type of training program. These findings generally 
support the previous observations of Kretzschmar,’ 
Johnson and associates,’ and Penta and Kofman” and 
are not at variance with those of Schneidman.!! 
= The superior learning outcomes recorded from the 
two simulation programs can be attributed to the effec- 
üve use of several important instructional design vari- 
ables. First, the two simulation programs subjected 
students to progressively more complex and realistic 
simulation. Practice of basic psychomotor skills on 
Gynny prepared students for instruction by the PSP's. 


PSP teams provided a supportive, anxiety-reduced at- 


mosphere and direct and accurate feedback. A PSP is 
best able to sense and provide meaningful feedback 
regarding the student's psychomotor skills. She can as- 
certain whether the student actually did palpate a par- 
ticular structure and whether that student was too 


ay 
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rough or not aggressive enbugh. She can also share 
with the student her posiyfve and negative’ feelings 
about the student's attengon to her emotional needs. 

The choice of a simulated doctor's office to represent 
traditional training was not arbitrary. The standardiza- 
tion that could be achieved under these conditions 
seemed to more than outweigh the fact that this was a 
simulated outpatient experience. There are a wide va- 
riety of instructional programs offered by various de- 
partments of obstetrics and gynecology. In some, the 
student's first encounter is with an anesthetized pa- 
tient. Here the emphasis is entirely on psychomotor 
and cognitive skills. Since an important objective of the 
program at Michigan State University is the reinforce- 
ment of the interpersonal skills introduced during the 
first year, the selection of an outpatient experience that 
included this objective in the control seemed most ap- 
propriate. 

The fact that the students trained by the PSP's spent 
more time in independent study (3.4 and 3.6 hours) 
than did the students in the traditional program (2.4 
hours) might explain the different outcomes. How- 
ever, all students performed equally well on the cogni- 
tive examination, and it is difficult tó attribute differ- 
ences in interpersonal skills to the time spent on study 
assignments. Bates,’ the movie "Female Pelvic Exam- 
ination," and OMNI do not stress interpersonal skills. 
On the other hand, the only differences which might 
be attributed to the self-instructional program rather 
than to the PSP's are the psychomotor skills because 
time was spent practicing on Gynny. Given the amount 
and quality of feedback provided to each student by 
the PSP's, it is difficult to attribute the differences in 
pelvic examination skills to only an additional hour of 
self-instruction. 

The PSP 2 program (not involving direct faculty in- 
struction) must be considered a cost-effective method 
of teaching basic pelvic examination skills because the 
average PSP is paid $15.00 per hour. The absence of 
direct faculty involvement in the instruction of stu- 
dents 1s, however, partially offset by the initial need to 
train PSP's, later to train replacements, and annually to 
oversee the program at an administrative level. 

Problems involved in the use of the PSP program 
include obtaining administrative approval and a sup- 
plementary budget to employ PSP's. Faculty resistance 
to change from traditional methods and an inherent 
distrust of simulation as preparation for clinical reality 
also must be overcome. 


A final point involves the one exception that would, 


seem to prove the rule. It was observed that the outpa- 
tient method resulted in better performance on the 
abdominal examination. Post hoc review of the training 


Volutne 129 


_ "Number 2 


* programs indicated that fhe gynecologist in the tra- 


ditional outpatient program had stressed the abdomi- 
nal examination while the PSP’s had not. The fact that 
independent raters, having no-knowledge of the previ- 
ous training programs of the students being evaluated, 
could detect a contradictory difference in perfor- 
mances on this specific skill lends credence to the other 
differences found favoring the simulation programs. 
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Effects of progesterone on some enzymes ofj fat and . 
carbohydrate metabolism in rat liver 
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The known effect of progesterone on carbohydrate metabolism prompted a study of some 
of the hepatic "lipogenic" and "gluconeogenic" enzymes in rats treated with progesterone. 
Several enzymes providing lipid precursors (phosphofructokinase, malic enzyme, 
glucose-6-phosphate dehydrogenase, and citrate cleavage enzyme) showed increased 
specific activity. These changes may represent insulin effects. Specific activity of 
phosphoenolpyruvate carboxykinase, usually associated with control of gluconeogenesis, 
was also increased. The latter is compatible with increased capability for glycogenesis, 
which is recognized as a progesterone effect. (AM. J. OBSTET. GYNECOL. 129: 130, 1977.) 


| 


IT IS GENERALLY ACCEPTED that progesterone 
influences the intermediary metabolism of carbohy- 
drate in the liver. Matute and Kalkhoff’ have shown 
that progesterone, given singly or in combination with 
estradiol, suppresses the incorporation of alanine- 
U'^C and pyruvate-3-!*C. into glucose. However, he- 
patic glycogen deposition is increased. Sladek? has 
shown that, while gluconeogenesis from alanine is in- 
hibited by estradiol administration, incorporation of 
alanine into glycogen is increased. The present inves- 
tigation was undertaken to study the effects of pro- 
gesterone on some of the hepatic enzymes associ- 
ated with lipogenesis and gluconeogenesis in rats. 


Methods 


Intact female Wistar rats weighing approximately 
200 grams were used. Twenty-four animals were 
studied in all determinations. Food and water were 
provided freely throughout the course of the treat- 
ment. Progesterone (12.5 mg. per milliliter of sesame 
oil) was given in a dose of 1.25 mg. twice daily, subcu- 
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taneously, for 14 days, followed by 2.5 mg. twice daily 
for seven days. 

The animals were killed after 21 days of treatment. 
Sodium pentobarbital was given intraperitoneally in a 
dose of 40 mg. per kilogram. After anesthesia was in- 
duced, the livers were excised, blo:ted free of blood, 
and placed on ice. A 10 per cent w/v liver homogenate 
was prepared in cold 30 per cent sucrose solution in a 
Duall homogenizer. The soluble fraction was then 
separated by ultracentrifugation at 40,000 r.p.m. for 
one hour. The resultant pellet was resuspended in 12 
ml. of cold sucrose solution, and cellular debris was 
removed by centrifugation at 8,000 r.p.m. for 10 min- 
utes. The supernatant containing the mitochondria 
was then recentrifuged at 25,000 r.p.m. for 30 min- 
utes. The mitochondrial pellet was resuspended in 5 
ml. of 30 per cent sucrose solution and the mitochon- 
drial membrane was disrupted by sonication for ap- 
proximately one minute. 

Enzymes studied included phosphofructokinase 
(PFK), malic enzyme (ME), glucose-6-phosphate de- 
hvdrogenase (G-6-PD), glycerol-3-phosphate dehy- 
drogenase (G-3-PD), citrate cleavage enzyme (CCE), 
fatty acid synthetase (FAS), pyruvate carboxylase 
(PC), phosphoenolpyruvate carboxykinase (PEPCK), 
fructose-1,6-diphosphatase (FDPase), and lactate de- 
hydrogenase (LDH). PC was measured by the method 
of Ballard and Hanson,? PEPCK was measured by the 
method of Chang and Lane, and FDPase was mea- 
sured by the method of Carlson and associates. CCE 
was measured by the method of Inoue and associates? 
while FAS was determined by the method of Hsu and 
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Fig. 1. Effect of progesterone on some “glycolytic” and 
“lipogenic” enzymes: PFK, ME, G-6-PD, G-3-PD, CCE, and 
FAS. 


associates.’ All other enzyme activities were measured 
with the methods of Colowick and Kaplan. Spec- 
trophotometric methods were used throughout. 
Protein determinations were carried out with the 
biuret method. Enzymatic activity was initially devel- 
oped as nanomoles of substrate consumed per milli- 
gram of protein per minute; in this presentation the 
activities are expressed as the per cent of controls. 
Statistical evaluation was performed with Students t 
test; results were considered significant when the p 
value was 0.05 or less. 


Results 


Fig. 1 shows the comparative effects:of progesterone 
on some enzymes related to lipogenesis. It will be seen 
that PFK, ME, G-6-PD, and CCE were elevated 
significantly after progesterone administration, while 
FAS and G-3-PD were unchanged. 

Fig. 2 shows the effects of progesterone on some 
of the enzymes related to gluconeogenesis. It can be 
seen that progesterone treatment results in increased 
PEPCK only. 


Comment 


The enzymatic patterns seen in these studies suggest 
that under the experimental conditions followed, pro- 
gesterone administration causes increased activity of 
hepatic enzymes supporting the production of lipid 
precursors. PFK has long been recognized as being im- 
portant in glycolysis.? It is of interest that insulin ad- 
ministration stimulates glycolysis!? and also stimulates 
PEK activity." As is seen from the data presented, as 
well as from the ensuing discussion, a role for insulin 
should be considered in the production of the observed 
changes. 

Lipid synthesis requires reducing equivalents, pri- 


+ 


Progesterone effects on metabolism 131 


| 


FD 


*P«0.05 


[| Control 
Progesterone 


100 


ari 


"uU 
TU 
w 
ut 
eo 


Fig. 2. Effect of progesterone on some "gluconeogenic" en- 
zymes: LDH, PC, PEPCK, and FDPase. 


marily as reduced nicotinamide adenine dinucleo- 
tide phosphate (NADPH). The production of this sub- 
stance is in part accomplished through the activity 
of ME (promoting the conversion of malate to 


~ pyruvate with NADPH as one of the reaction products) 


and, in part, through the activity of the pentose shunt 
dehydrogenases. Progesterone administration pro- 
duces a significant increase in activity of ME and one of 
the pertose shunt dehydrogenases, G-6-PD. We have 
not studied 6-phosphogluconate dehydrogenase. The 
enzymatic pattern suggests increased NADPH produc- 
tion, thereby providing’ necessary precursors for lipid 


. synthesis. Both ME” and G-6-PD levels are positively 


correlated with levels of insulin, though the increase of 
G-6-PD following insulin administration can be attrib- 
uted to increased appetite. Nonetheless, there is a 
correlation between insulin levels and activity of these 
enzymes. | 

CCE activity is also elevated following progesterone 


" treatment. Since this enzyme promotes the formation 


of acetyl coenzyme A and oxalacetate from citrate, the 
enzymatic change renders it likely that additional lipid 
precursors (as acetyl coenzyme A) are being produced. 
CCE is also insulin responsive as shown by immunoas- 
say and pulse-labeling studies.” 

The enzymes discussed up to this point provide pre- 
cursors for either fatty acids or cholesterol. There is no 
evidence, however, that fatty acid synthesis is pro- 
moted since the activity of FAS, which is directly in- 
volved :n synthesis of fatty acids, is unchanged. The 
changes in enzymatic activity are similar to those re- 
ported as the result of insulin treatment, with the ex- 
ception that FAS is unchanged. It has been reported 
previously that activity of this enzyme increases with 
insulin treatment but that the change is inhibited by 
simultaneous administration of glucagon.^ Whether 
the enzymatic pattern produced by progesterone treat- 


er 
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ment is the result of insulin-glucagon interaction re- 
mains speculative; progesterone is known, however, 
to produce hyperinsulinemia.’» !* 

G-3-PD has long been associated with glyceride syn- 
thesis because it promotes glycerol formation." More 
recently, it has been shown to participate in 
gluconeogenesis from glycerol in conjunction with 
glycerol kinase.’® Our studies show no significant effect 
of progesterone treatment on this enzyme. 

Of the “gluconeogenic” enzymes studied, progester- 
one treatment resulted in elevation of. PEPCK, while 
LDH, PC, and FDPase remained unchanged. PEPCK is 
generally considered to be a key rate-limiting enzyme 
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in the “dicarboxylic acid d while changes in PC | 


activity and FDPase activity have not always*been ob- 
served under conditions favoring gluconeogenesis.!?: ?? 
Since the gluconeogenic and glyconeogenic pathways 
are identical up to the formation of glucose-6-phos- 
phate, these observations may be considered consonant 
with increased capacity of the "dicarboxylic acid shut- 


tle" and, hence, with capability for increased glycogen 


. formation which has been reported following proges- 


tercne treatment by Matute and Kalkhoff.' Increased 
hepatic gluconeogenic capability is also suggested, and 
this. in fact, has been demonstrated in rats during 
pregnancy.?! 
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Serum levels of d-norgestrel, luteinizing hormone, 


follicle-stimulating hormone, estradiol, and progesterone 
in wornen during and following ingestion of combination 
oral contraceptives containing d/-norgestrel 
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Three formulations of di-norgestrel were administered daily to groups of three women for 
five consecutive days. The serum levels of d-norgestrel were related to the dosage of 
di-norgestrel ingested. Peak concentrations in the circulation of synthetic gestagen were 
attained a half hour to three hours after oral administration, followed by a rapid and sharp 
decline in levels until the next dose. Three women received 500 pg of di-norgestrel and 50 
ug of ethiny! estradiol for 21 days followed by six to seven days of no medication for two 
consecutive cycles. The gonadotropins remained suppressed for four to six days when 
therapy was discontinued. The daily concentrations of estradiol varied from less than 5 to 
81 pg. per milliliter, and there was no difference in estrogen values during the nontreatment 
and treatment days. Due to the long half life of norgestrel, the one-week pill- -free interval is 
not long enough for the complete recovery of the reproductive axis from the inhibition a 

| oral iion ia (AM. J. OBSTET. GYNECOL. 129: 138, 1977.) 
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RADIOIMMUNOASSAY (RIA) to determine d-nor- 
gestrel has been used to measure serum concentra- 
tions of this gestagen following oral, intramuscular, 
subdermal, and intravaginal administration.’~* Direct 
measurement of the contraceptive agent in the circula- 
tion has become an important adjunct in the develop- 
ment and evaluation of new contraceptive modalities. 
In conjunction with the measurement of luteinizing 
hormone (LH), follicle-stimulating hormone (FSH), es- 
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tradiol, and progesterone levels, RIA of the circulating 
gestagen levels facilitates a correlation with the func- 
tion of the hypothalamus-pituitary and the ovary. 
This study was undertaken to determine the profile 
and absolute levels of circulating d-norgestrel, the 
biologically active enantiomer, following ingestion of 
(racemic) di-norgestrel at three commonly used dos- 
age levels. Another aim of this investigation was to 
measure serum d-norgestrel levels in women during 
and after daily ingestion of 0.5 mg. of di-norgestrel and 
0.05 mg. of ethinyl estradiol (Ovral*) for two 21 day 
periods interrupted by a six- to seven-day pill-free 
interval. The purpose of this study was to correlate 
serum d-norgestrel levels with circulating LH, FSH, es- 
tradiol, and progesterone levels in order to assess the 


relationship of serum levels of this drug to suppression 


of hypothalamic-pituitary-ovarian function, particu- 
larly during the pill-free interval. 


*Wyeth Labs., Philadelphia, Pennsylvania. 
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Fig. 1. Serum d-norgestrel levels in three subjects receiving 


500 ug of di-norgestrel and 50 ug of ethinyl estradiol (Ovral). 
Arrows indicate time of ingestion. 


Material and methods 
Subjects. Twelve healthy women between 23 and 35 


years of age who had regular menstrual cycles and had: 


not used contraceptive steroids for at least three 
months prior to entering this study volunteered for 
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this investigation. All 12 women ovulated during the 
pretreatment cycle as indicated by normal luttal phase 
serum progesterone concentrations. | 

Tablets containing 0.5, 0.3, or 0.075 mg. of dl- 
norgestrel were administered to three women every 
morning prior to breakfast for five consecutive days, 
begirining on menstrual cycle Day 5. The two higher 
dl-norgestrel doses given consisted of combination 
formulations (Ovral and Lo/Ovral*) containing 0.05 
mg and 0.08 mg of ethinyl estradiol, respectively, while 
the lowest di-norgestrel dose (Ovrette*) did not contain 
any estrogen. Antecubital venous blood was drawn 
prior to and 4, 1, 1%, 2, 3, 4, 6, 8, and 12 hours after 
ingestion of the first dl-norgestrel dose as well as prior 
to and three hours following oral intake of each of the 
four additional doses. Venous blood samples were also 
obtained each morning for the next five days from 
those six women who had received either one of the 
two combination pills. 

Three other volunteers, beginning on the fifth day 
after the onset of menses, ingested a combination of 
0.5 mg. of di-norgestrel and 0.05 mg. of ethinyl es- 
tradiol (Ovral) each morning for two consecutive 21 
day periods interrupted by a six- to seven-day pill- -free 
interval. Antecubital venous blood was drawn daily 
three hours after oral intake or, during pill-free inter- 
vals, at the same time of the day, starting the day the 
first Ovral tablet was ingested'and ending seven days 
after the last tablet of the second 21 day period of oral 
contraceptives had been ingested. All blood samples 
were allowed to clot, the serum was separated by cen- 
trifugation and stored at —15? C. until it was analyzed. 

Hormone assays. Serum LH and FSH concen- 
trations were determined by double-antibody RIA's ac- 
cording to previously described methods? ! A 
postmenopausal serum standard was used, and the re- 
sults were expressed as milli-International Units per 
milliliter (Second International Reference Preparation 
of human menopausal gonadotropin)." Serum proges- 
tercne was measured by RIA as previously reported 
from this laboratory.’* Our serum estradiol RIA’ was 
modified in order to avoid measuring ethinyl estradiol 
in addition to estradiol. Ethinyl estradiol was found to 
cross react with the anti-estradiol -178 —hemisuccinate 
—bovine serum albumin serum employed in our stan- 
dard estradiol RIA. The serum estradiol RIA used in 
this study consisted of diethyl ether extraction, micro- 
Celite column partition chromatography (which failed 
to separate ethinyl estradiol from the estradiol frac- 
tion), and utilization of an antiserum which we raised 


*Wyeth Labs., Philadelphia, Pennsylvania. 
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Fig. 2. Serum d-norgestrel levels in three subjects receiving 
300 ug of di-norgestrel and 30 wg of ethinyl estradiol (Lo/ 
Ovral). Arrows indicate time of ingestion. 


against estradiol-6-(O-carboxymethyl) oxime-bovine 


serum albumin. The latter antiserum cross-reacted less ` 
than 0.1 per cent with ethinyl estradiol. The sensitivity ' 


of this RIA was 5 pg. of estradiol per milliliter of. 
serum. Intra- and inter-assay coefficients of variation 
were less than 10 per cent. | 
Serum d-norgestrel levels were assayed by a RIA 
previously developed in this laboratory.’ In this RIA, 
an antiserum against d-norgestrel-3-(O-carboxymethyl) 
oxime-e-aminocaproic acid-bovine serum albumin! 
and  d-norgestrel-3-(O-carboxymethyl) | imino-(151)- 
iodohistamine is used. This '5Llabeled d-norgestrel 


derivative renders this RIA particularly sensitive: 


6 pg. of d-norgestrel can be measured in 0.1 ml. of 
serum with great precision. Intra- and inter-assay co- 
efficients of variation were 4.4 and 4.9 per cent, 
respectively. | 


Results 


Serum d-norgestrel levels following ingestion of 
five daily dl-norgestrel doses at three different 
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Fig. 3. Serum d-norgestrel levels in three subjects receiving 75 
pg di-norgestrel (Ovrette). Arrows indicate time of ingestion. 


Table I. Ranges of maximum serum d-norgestrel 
levels and levels 24 hours after ingestion observed 
in three groups of three women each who received 
various dosages of dl-norgestrel 











di-Norgestrel | . Maximum d-norgestrel 24-hour d-norgestrel 
dose (mg.) levels (ng. ml.) , levels (ng. ml.) 
| 0.5 l 6.3-8.0 1.6-1.9 
0.3 3.6-4.2 0.6-0.9 
0.075 1.5-1.9 0.2-0.5 


levels. The, concentrations of circulating d-norgestrel 
observed after oral intake of 0.5, 0.3, and 0.075 mg. 
of di-norgestrel in three women at each dosage level 
are depicted in Figs. 1 to 3. A similar profile of serum 
d-norgestrel concentrations was observed following in- 
gestion of all three dosages. This pattern is charac- 
terized by a rapid rise to peak levels which were at- 


- tained within a half hour to three hours after ingestion 


in all but one of the nine volunteers studied. Serum 
d-norgestrel levels fell almost as promptly as they rose, 
once the peak was reached, averaging 19.6 to 25.6 per 
cent of the initial peak level 24 hours after ingestion of 
the first tablet and 28.6 to 54.1 per cent of the last peak 
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Fig. 4. Subject J.: Serum d-norgestrel, FSH, LH, estradiol, and progesterone levels during and 
following oral administration of 500 ug of di-norgestrel end 50 ug of ethinyl estradiol (Ovral) for two 
subsequent 21 day periods interrupted by a six-day pil-free interval. 


level 24 hours after the fourth tablet of 0.5, 0.3, and 
0.075 mg. of di-norgestrel was ingested. In the majority 
of the nine subjects studied, the d-norgestrel levels 
measured three and 24 hours after oral di-norgestrel 
intake increased in a stepwise manner gradually during 
the five days of study. 

While the profiles of circulating d-norgestrel levels 
were similar, different levels of serum d-norgestrel 
were measured after administration of the three dif- 
ferent di-norgestrel dosages. As indicated in Table I, 
peak as well as 24 hour d-norgestrel levels were related 
to the amount of di-norgestrel ingested. Differences in 
drug levels at these two time intervals were distinct and 
did not overlap following administration of each of the 
three doses of the pharmacologic agent. For three days 
following ingestion of the last tablet of 0.5 mg. of dl- 
norgestrel, serum d-norgestrel levels exceeded 1 ng. 
| per milliliter i in: All. three women while five days after 
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the last tablet levels were still greater than 0.2 ng. per 
mililiter. In all women measurable amounts of serum 
d-norgestrel were present fivé days after ingestion of 
the ‘ast tablet of each dosage (see Table I and Figs. 
l to 3). 

Serum d-norgestrel, LH, FSH, estradiol, and pro- 
gesterone levels in three women during and following 
inzestion of 0.5 mg. of di -norgestrel and 0.05 mg. of 
ethinyl estradiol over two 21 day periods interrupted 
by six or seven pill-free days. Daily LH, FSH, es- 
tradiol, and d-norgestrel levels and weekly serum pro- 
gesterone concentrations measured in three women 
during and following the oral administration of 0.5. 
mz. of di-norgestrel and 0.05 mg. of ethinyl estradiol 


(Cvral) for two subsequent 21 day periods interrupted, 


by a six- to seven-day pill-free interval are depicted in 
Fizs. 4 to 6. Daily serum d-norgestrel levels rose gradu- 
ally, reaching a plateau which ranged between 4 and 8 
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Fig. 5. Subject K.: Serum d-norgestrel, FSH, LH, estradiol, and progesterone levels during and 
following oral administration of 500 zg of dl-norgestrel and 50 ug of ethinyl estradiol (Ovral) for two 
subsequent 21 day periods interrupted by a seven-day pill-zree interval. 


ng. per milliliter about seven days after ingestion of the 
first tablet. While in Volunteer J. (Fig. 4) variation of 
serum d-norgestrel concentrations was modest, wide 
variations were observed in Subjects K. and L. (Figs. 5 
and 6). d-Norgestrel levels declined during the pill- 
free period but remained above 1 ng. per milliliter for 
three to six days after the last dose. Seven days after 
ingestion of the last tablet, d-norgestrel levels were 
0.25 and 0.19 ng. per milliliter and undetectable, 
respectively, in the three subjects. | 
Serum LH and FSH levels were suppressed during 
each of the six cycles of drug administration. Midcycle 
LH and FSH peaks were consistently absent. Begin- 
ning three to eight days after ingestion of the first tab- 
let, LH and FSH levels were suppressed below normal 
levels in the early follicular phase. This suppression 
appeared to be most profound seven to 19 days after 
the first dose. Suppression of serum LH and FSH was 
sustained longer during the second 21 day period of 
oral contraceptive medication than in the first one. 





Serum LH and FSH levels did not rise until three to six 
days after the last pill. 

Levels of serum estradiol were consistently similar to 
or lower than those observed during the early follicular 
phase of ovulatory cycles. During the second treatment 
Cycle, serum estradiol concentrations tended to be even 
lower than during the first 21 day period of pill intake. 
In one cycle (Fig. 6, second cycle), serum estradiol 
levels were consistently within the postmenopausal 
range. No preovulatory serum estradiol or luteal phase 
rise was observed. Serum estradiol levels also remained 
low during the six- to seven-day pill-free interval. 
Serum progesterone concentrations, measured once 
every week, were consistently below 1 ng. per milliliter, 
indicating absence of ovulation (see Figs. 4 to 6). 


Comment 


The wide fluctuations of serum d-norgestrel levels 
observed during a 24 hour period following the inges- 
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maximum. levels attained between a half hour to three 
hours after oral intake is followed by a sharp decline of 
circulating d-norgestre] to considerably lower levels 
which prevail during the second half of the 24 hour 
interval between dl-norgestrel ingestions. When the 
progestogen is administered in a small amount without 
estrogen, levels may fall below those necessary to in- 
hibit ovulation during the latter half of the 24 hour 
period between dosages. This may account for the 
higher failure rates of this methcd of contraception. 
Greater contraceptive effectiveness can be attained by 
increasing the dose of the oral progestogen so that its 
circulating levels, even at the nadir, remain sufficiently 
high to prevent ovulation. Instead of overburdening 
the organism with large doses of the progestogen, re- 
sulting in unnecessarily high peak and barely effective 
nadir levels, greater contraceptive effectiveness may be 
achieved by developing delivery systems which release 


oral administration of 500 ug of di-norgestrel and 50 yg of ethinyl estradiol (Ovral) for two sub- 
sequent 21 day periods interrupted by a six-day pill-free interval. 


the biologically active progestogen at a constant rate. 

Three of the six women ingesting one tablet of di- 
norgestrel combined with ethinyl estradiol (Ovral or 
Lo/Ovral) for five consecutive days appeared to have 
higher circulating d-norgestrel levels each successive 
day. The three volunteers using one Ovral tablet daily 
for two consecutive 21 day periods interrupted by a 
six- to seven-day pill-free interval also had increasing 
d-norgestrel levels for the first few days but did not 
demonstrate increasing serum d-norgestrel concen- 
trations during the remaining days of pill ingestion. 
This finding is in disagreement with the observations 
of Weiner and associates.” These authors found in- 
creasing plasma levels of d-norgestrel during the first 
13 to 15 days of dl-norgestrel/ethinyl estradiol inges- 


tion in four of six women studied. They attributed this. 


effect to increasing levels of sex hormone-binding 
globulin which was found to bind d-norgestrel.'* The 


* 


Volume 129 
Number 2 


difference observed among individual patients in each 
study ahd between both investigations may be ex- 
plained by the assumption that production of sex 
hormone-binding globulin in response to estrogen 
administration may vary among individuals. _ 
Comprehension of the hormonal events which occur 
during the pill-free interval is essential for the under- 
standing of the virtually complete contraceptive effec- 
tiveness of any oral contraceptive. Nevertheless, little 
attention has been paid to the pill-free interval in the 
past. In this study, serum d-norgestrel levels fell af- 
ter ingestion of the last pill but remained above 1.2 ng. 
per milliliter for 72 hours thereafter in each of the six 
cycles studied. This level approaches maximum serum 
d-norgestrel concentrations attained during daily in- 
gestion of 0.075 mg. of di-norgestrel (Ovrette). Persis- 
tence of substantial serum d-norgestrel levels for the 
first three to four days of the six- to seven-day pill-free 
interval appears to be responsible for continued 
gonadotropin suppression and thus contributes to the 
virtually complete effectiveness of this contraceptive 
method. Serum LH and FSH levels, in fact, did not rise 
until four to six days after ingestion of the last pill. 
Follicle maturation normally begins in response to in- 
creased serum FSH concentrations which start to rise 
on the day preceding the first day of menses.? Thus, 
the failure of early follicle stimulation and develop- 
ment observed in this study is evidenced by low serum 
estradiol levels which persist during and following the 
pill-free interval. Our findings pertaining to the oral 
contraceptive-free period are in agreement with those 
of Klein and Mishell,^ who studied serum hormone 
levels for 60 consecutive days following discontinuation 
of oral contraceptives. In the latter study, serum LH 
and FSH levels remained suppressed until the onset of 
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the first uterine bleeding or longer. The rise in serum 
gonadotropin levels was followed by a rise in serum - 
estradiol concentrations two to 12 days thereafter. 
During the six- to seven-day pill-free interval follow- 
ing a 21 day period of daily ingestion of 0.5 mg. of 
di-norgestrel and 0.05 mg. of ethinyl estradiol, 
sufficiently elevated serum d-norgestrel levels persist 
long enough to delay the effective rise of serum FSH 
and LH until the next 21 day course of contraceptive 
medication is started. This prolonged suppression of 
gonadotropins during the period when contraceptive 
steroids are not ingested prevents follicle maturation. 
By the time gonadotropins begin to rise, another cycle 
of oral contraceptive therapy has begun. Thus, the six- 
to seven-day pill-free interval between 21 day periods 
of daily oral intake of 0.5 mg. of dl-norgestrel com- 
bined with -0.05 mg. of ethinyl estradiol is not long 
enough to allow the hypothalamic-pituitary-ovarian 


_ axis to escape from the inhibitory mechanisms of 


suppression. It is conceivable, although at present 
unproved, that gonadotropin suppression and lack of 
follicle development, resulting in decreased ovarian 
estradiol production, produce alterations of the intra- 
ovarian regulation of follicle development, rendering 
the follicles temporarily less responsive to FSH stimula- 
tion and thus extending the recovery phase of the 
hypothalamic-pituitary-ovarian axis. 


We thank Dipl. Ing. B. Nieuweboer, Schering A. G., 
Berlin, West Germany, for supplying the antiserum 
against d-Norgestrel-3-(O-carboxymethyl) oxime-e- 
aminocaproic acid-bovine serum albumin. The expert 
technical assistance of Claire E. Osborn and David P. 
Fisk in carrying out serum estradiol, progesterone, 
FSH, and LH RIA’s is acknowledged. 
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Over an 18 month period, 352 patients with a report of abnormal cervical cytology ranging 
from mild dysplasia to invasive carcinoma were evaluated with colposcopy and, if indicated, 
directed biopsies. From this group, there were 26 women in which a lesion consistent with 
the cytologic diagnosis was not found. In each of these cases, an error in the interpretation 
of the Papanicolaou smear, resulting in a false positive report, was suspected. The cytology 
was reviewed and the results were compared to the original reports. Twelve cases were 
reinterpreted as negative for cervical neoplasia. A similar review of the histology failed to 
reveal a previously missed lesion. Cervical conization in four patients and repeat cytology 
and colposcopy in 22 patients confirmed the false positive interpretations of the original 
cervical cytology. The importance of colposcopy as a means of recognizing false positive 
cytology and avoiding an unnecessary cervical conization is emphasized. (AM. J. OBSTET. 


GYNECOL. 129: 141, 1977.) 


FALSE POSITIVE cervical cytology is a known but in- 
frequently discussed cytodiagnostic problem. Primarily 
as the result of an error in interpretation by the 
cytopathologist, cervical neoplasia is reported when 
none actually exists or is overestimated in severity. Thé 
significance of this problem in terms of cost and poten- 
tial morbidity depends on which diagnostic procedure 
follows a report of abnormal cytology. When the initial 
step is cervical. conization, a false positive result will 
cause an expensive and unnecessary operation. We be- 
lieve that such an outcome can be avoided by the 
routine use of colposcopy as a means of evaluation. 

The purpose of this paper is to present our experi- 
ence with false positive cervical cytology, discuss its 
significance, and emphasize the importance of colpos- 
copy in the early recognition of false positive cytology 
in patents. 
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Material and methods 


Over an 18 month period, beginning in November, 


1974, 352 patients with abnormal cervical cytology 


ranging from mild dysplasia to invasive carcinoma 
were examined in the Special Pap Clinic, University of 
California at Irvine Medical Center. The Papanicolaou 
smear was repeated if obtained more than four weeks 
prior to the clinic visit ór read at another laboratory. 
Each patient had a colposcopic examination and, if an 
abnormal area was observed, a directed biopsy. When 
the entire transformation zone could not be visualized, 
the examination was considered unsatisfactory and an 
endocervical curettage was performed. Standard in- 
struments and techniques were employed and have 
been described elsewhere.! Following each evaluation, 
the colposcopic and, if applicable, histologic findings 
were. compared to the cytology. When. no lesion 
could be found or the histology varied by more than 
one degree or grade of cervical neoplasia from 
the cytologic diagnosis, | 
significant. 

Of the 352 patients evaluated, there were 26 (7.4 per 
cent) in whom no cervical or vaginal lesion consistent 
with the cytologic diagnosis was ever found. For the 
purposes of this study, we have reviewed and com- 
pared the cytologic, colposcopic, and, when tissue was 


the error was considered 
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Table I. Comparison of cytologic diagnosis with colposcopic impression in 26 selected cases 


Cytology 
Moderate dysplasia 0 
Severe dysplasia 3 0 
Carcinoma in situ ] l 
Total 5 i 


Table II. Comparison of cytologic diagnosis with 
histology on directed biopsy in 21 selected cases 


Mild dysplasia 





Chronic cervicitis 


Moderate dysplasia d 5 0 
Severe dysplasia 7 5 
Carcinoma in situ 9 l 
Total 15 6 


obtained, histologic findings in all 26 cases. Any tissue 
remaining in the paraffin blocks was serially sectioned. 
Of particular importance, and carefully noted, was the 
subsequent course of each patient. 


Results 


As shown in Table I, the impression of the colpo- 
scopist in the 26 cases was significantly less than the 
lesion predicted by cytology. In 22 (85 per cent) of 
these cases, the entire transformation zorie was visu- 
alized and the examination was considered satisfactory. 
Twenty-one of the 26 patients had a directed biopsy of 
the most abnormal area. The cytologic and histologic 
diagnoses of these 21 women are compared in Table 
II. In each case, there is a significant difference. The 
four patients with an unsatisfactory examination had, 
in addition to a biopsy, an endocervical curettage. No 
evidence of neoplasia was found in the curettings. In 
none of these cases did serial sections of remaining 
tissue reveal a previously unnoticed area of neoplasia. 
Tissue was not obtained from five patents because the 
. cervix appeared completely normal and the examina- 
tion was satisfactory. 

The original cytologic diagnosis and the diagnosis 


following review are compared in Table III. It can be > 


seen that there were 12 cases reinterpreted as negative 
Or showing no evidence of cervical neoplasia. The cells 
which were thought to represent neoplasia were his- 
tiocytes (five cases), repair cells (four cases), and 
inflammatory atypia (three cases). In 14 women, the 
original diagnosis either was unchanged or differed by 
only one degree of cervical neoplasia. 


Mild Moderate 
dysplasia dysplasia 
| D 


Colposcopic impression 


Severe Carcinoma Chronic cervi- 
dysplasia in situ citis metaplasia 
0 0 10 
0 0 7 
0 0 2 
0 0 19 


The four patients with unsatisfactory colposcopic 
fincings had a cervical conization: This was done early 
in the study when we had less conhdence in the accu- 
racy of endocervical curettage. The final diagnosis, de- 
spite multiple sections, was chronic cervicitis. In each 
case, however, the lesion predicted by cytology was se- 
vere dysplasia. The remaining 22 patients had repeat 
colposcopy and cytology four to six weeks after their 
initial visit. Those patients with a diagnosis of cervicitis 
were treated with appropriate medications prior to 
their return visit. Eighteen of the 22 patients had no 
colposcopic or cytologic evidence of cervical neoplasia 
and are currently being followed. To date, the cytol- 
ogy, including both exocervical and endocervical sam- 
ples, has been negative. In four cases, cryosurgery was 
performed for persistent mild dysplasia. All of these 
patients have had negative cytology since treatment. 


Comment 


Whenever a Papanicolaou smear is reported as con- 
sistent with a specific degree of cervical neoplasia, 
further evaluation will reveal the lesion predicted in 
the majority of cases. In the present study, there was no 
significant difference in the cytologic and histologic 
diagnoses in 92.6 per cent of the patients evaluated. 
Although the presence of a lesion is always anticipated, 
cytology is subject fo false positive interpretations even 
by the experienced cytopathologist." This is clearly evi- 
dent when one reviews the published results of diag- 
nostic cervical conization.2-® As shown in Table IV, a 
relatively large number of patients in each series had 
no evidence of significant disease. The method of re- 
porting abnormal cytology differed somewhat in each 
series, but practically all smears were in the suspicious 
or positive category (Class 3 or greater). Explanations 
such as intraoperative loss of tissue or insufficient 
number of sections have been offered.” * In addition, 
punch biopsies, taken only in a small number of pa- 
tients prior to cervical conization (5. 7 per cent), could 
have removed the entire lesion. While these may ace 
count for the absence of significant pathology in some 
cases, it must be assumed that a substantial number are 
due to errors in cytodiagnosis. 
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“ Table III. Comparison of original cytologic diagnosis with cytologic diagnosis following review of 26.selected cases 


| Diagnosis after review 
NE. l Mild Moderate Severe l Carcinoma 
Original diagnosis | Negative* dysplasia dysplasia _ dysplasia in situ 
Moderate dysplasia . 4 1 5 . 0 0 
Severe dysplasia 5 0 2 5 0 
Carcinoma in situ 3 0 0 l 0 
- Total . 12 l M. 6 | .0 


*Includes metaplasia and inflammatory atypia. 


In our study as well as those listed in Table IV, 
chronic cervicitis was the final diagnosis in the majority 
of patients without significant disease. This is not sur- 
prising in view of the fact that distinguishing inflam- 
matory reactions and neoplasia on a Papanicolaou 
smear can sometimes be difficult. There may be in- 
creases in nuclear size and cytoplasmic ratio, hyper- 
chromasia, and chromatin clumping due to infection 
alone? Although these cellular changes actually reflect 
a benign condition, they may erroneously lead to a 
diagnosis of cervical neoplasia. This has been well 
documented in severe Trichomonas vaginalis in- 
fections.'? Histiocytes and plasma cells can also be con- 
füsed with neoplastic cells and have been previously 
cited as a potential source of error.” ? Our experience 
confirms these observations. 

The 14 women in whom the original cytologic in- 
terpretation was unchanged following review repre- 
sent a special problem for which there is no clear: ex- 
planation. They may simply be inflammatory-changes 
or immature metaplastic cells not recognized as such by 
the cytopathologist. We have considered these women 
to have false positive smears by virtue of the fact that 
subsequent cytologic and colposcopic evaluations failed 
to demonstrate the predicted pathology. 

‘It has been suggested that a certain frequency of 
false positive smears must be accepted to avoid the risk 
of a large number of false negative ones.’ This concept 
supports our view that cervical conization should not 
be the initial approach to the patient, with a report of 
abnorinal cytology. Although considered a minor op- 
erative procedure, it is associated with a significant in- 
cidence of complications.’* '* This is particularly im- 
portant because we are now seeing a large number of 
teen-ágers with abnormal Papanicolaou smears.” 

Colposcopy has proved to be a safe and accurate al- 
ternative in our institution.!? In addition, it has enabled 
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Table IV. Number of patients with no significant 
pathology on diagnostic cervical conization 












No. with no 


significant 
pathology* 


Total . 
no. of cervical 
conizations 





Author 





Schiffer and associates? 135 31 (23.0%) 
Nebel and associates 500 112 (22.496) 
Chao and associates? 402 73 (18.2%) 
Davis and associates? 390 113 (28.0%) 
` Bjerre and associates’ 2,057 242 (11.896) 
Sandmire and associates? 119, 26 (22.0%) 
Total l 3,603 597 (16.6%) 


*Mild dysplasia, chronic cervicitis, metaplasia. 


us to identify cases of false positive cytology which pre- 
viously would have been detected only after conization. 
However, one must never assume that the cytologic 
diagnosis is in error until all other possibilities have 
been ruled out and repeat cytology is negative. This 
includes a careful review of the cytologic, colposcopic, 
and histologic findings at the time the error is recog- 
nized. The upper one third of the vagina should be 
inspected as this may be a source of abnormal cells. If 
repeat cytology remains abnormal, cervical conization 
is mandatory. Under no circumstances should a simple 
hysterectomy or cryosurgery be performed until the 
problem is completely resolved. If the subsequent ex- 
amination and cytology are negative, we feel it is safe to 
continue close follow-up of the patient. 

In conclusion, the cytopathologist can determine 
with a great degree of accuracy the specific histologic 
morphology represented by the Papanicolaou smear. 
However, it must be recognized that there are occa- 
sional errors in cytodiagnosis. For this reason, colpos- 
copy is an ideal method of patient evaluation and will 
substantially reduce the number of unnecessary and 
costly operative procedures. 
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Plasma prolactin concentrations were determined in 16 nonovulatory women during 
treatment with human menopausal gonadotropins (hMG). In eight patients with initially 
normal prolactin levels of less than 20 ng. per milliliter, a significant rise was noted at the 
end of hMG administration; this is thought to be a response to increased endogenous 
estrogen concentrations. A similar rise in plasma prolactin levels was seen in some but not 
all of the eight patients with initially elevated "basal" prolactin concentrations. Three of 
these hyperprolactinemic patients had radiographic evidence of a pituitary lesion—either a 
pituitary adenoma or a “microadenoma’—but the variance in prolactin response could not 
be explained on this basis. The two groups of normo- and hyper-prolactinemic patients 
showed no significant difference in the required dosage and duration of hMG treatment, 
plasma estradiol-178 response, and ovulatory and pregnancy outcome. (AM. J. OBSTET. 


GYNECOL. 129: 145, 1977.) 


IT HAS NOT BEEN Established whether human prolac- 
tin undergoes cyclic changes during the normal 
menstrual cycle. Plasma prolactin levels have been re- 
ported to show no significant alterations at the end of 
the follicular phase,’ ? but these findings have not been 
corroborated by all investigators.?: * The present study 
examines plasma prolactin levels in nonovulatory 
women receiving human menopausal gonadotropins 


(hMOG) and demonstrates changes in circulating prolac- 


tin at the end of the treatment cycle. 
The response patterns of plasma prolactin in pa- 
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tients with normal and elevated prolactin concen- 
trations are compared. In addition, since prolactin has 
been implicated by some investigators"? in increasing 
ovarian resistance to gonadotropins, the ovarian re- 
sponses to hMG in patients with normal and elevated 
prolactin concentrations are also compared. 


Material and methods 


Twenty-three treatment courses in 16 women whose 
ages ranged from 22 to 34 years were examined. All of 
the patents had secondary amenorrhea and were 
treated with hMG for the induction of ovulation. Other . 
causes of the'infertülity had been excluded by con- 
ventional means. 

Based on the plasma prolactin concentrations prior 
to the hMG treatment, the patients could be separated 
into two groups. 

Group 1. This group included eight patients with 
initial plasma prolactin concentrations of 20 ng. per 
milliliter or less (range 5 to 16 ng. per milliliter). 
Previous treatments with clomiphene citrate and 
clomiphene citrate plus human chorionic gonadotro- 
pins (hCG) produced no evidence of ovulation. 
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Fig. 1. Plasma prolactin and E; concentrations (X S.E.M.) dur- 
ing 12 treatment courses with hMG in nonovulatory women 
with norma] plasma concentrations («20 ng. per milliliters) at 
the outset of treatment. 
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Fig. 2. Correlation of plasma E» and prolactin concentrations 
during 12 treatment courses with hMG in nonovulatory 
women with normal prolactin levels at the outset of treatment. 
Data are separated into treatment Days —8 to —5 and —4 to 
—] prior to hCG administration. ' 


Nonovulation in this group was due to gonadotropic 
hypothalamic-pituitary dysfunction. No galactorrhea 
was found in these patients; 12 treatment courses were 
observed. | 

Group 2. Eight patients with initial plasma prolactin 
concentrations over 20 ng. per milliliter (range 25 to 
540 ng. per milliliter) were observed during 11 treat- 


. ment courses with hMG. Two of these patients (Pa- 


tients J and K, Table II) had normal volumetric studies 
of the sella turcica, but bony alterations (anterior ero- 
sion and double floor formation) were shown by 
polytomography; they had no detectable neurological 
deficits or additional endocrinopathies. These two pa- 
tients were considered to have pituitary “micro- 
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adenomas.” One patient (Patient I, Table " had an 
abnormally enlarged sella with.evidence of anterior 
erosion by polytomography. There was no sign of up- 
ward E of this RUN and the edd ded 
ture was not widened. Neurological and endocrino-' 
logic examinations showed no abnormalities. Thus, this 
patient had a diagnosis of pituitary adenoma. The 
other five patients had hyperprolactinemia considered 
to be “dysfunctional” because there were no demonstra- 
ble sella turcica changes. In Group 2, galactorrhea was 
present in four patients (Patients I, J, K, and L, Table 


Id). None of these patients had shown signs of ovula- 


tion with preceding clomiphene citrate administration. 

Treatment schedule. Following the induction of 
uterine bleeding, hMG treatment was started on the 
third day. The initial dosage was 2 ampules* per day; 
the dosage as well as the duration of hMG administra- 
tion was determined by frequent physical examinations 
and daily (Monday through Friday) determinations of 
plasma estradiol-178 (Ez). When E, plasma concen- 
trations had risen to 350 pg. per milliliter or more, 
after a continuous rise of four to six days, further hMG 
was withheld and ovulation was effected by the admin- 
istration of 10,000 LU. of hCG + Ovulation was 
confirmed either by a subsequent pregnancy or on the 
basis of an elevation in the basal body temperature and 
the plasma progesterone concentrations, In this study, 
the day of hCG administration was designated Day 0, 
and the days prior to this day, Days —1, —2, etc. Daily 
plasma samples for prolactin and E? were obtained be- 
tween 9:00 and 9:30 a.m. by venipuncture. 

Plasma prolactin determinations. Plasma samples 
for prolactin determinations were kept frozen and as- 
sayed simultaneously. The assay followed a homolo- 
gous double-antibody method developed by Sinha and 
co-workers. Anti-human prolactin rabbit serum 
(VLS-3) and human prolactin (VLS-3) for iodination 
and reference were supplied by the National Institute 
of Arthritis, Metabolism, and Digestive Disease. The 
assay had the following characteristics: 16.5 per cent 
cross-reactivity with growth hormone, satisfactory 
parallel displacement of dilutions of human serum 
samples and standards of human prolactin, sensitivity 
of 5 ng. per milliliter, and interassay variation of 11 per 
cent. Values for normal women (No. = 83) were less 
than 20 ng. per milliliter. 

Plasma E; determinations. The plasma sdmples 
were assayed on the same day they were obtained, with 


*Ferganol, 75 1.U. of follicle-stimulating hormone and 75 
LU. of luteinizing hormone, Serono Laboratories, Boston, 
Massachusetts. 
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. Volume 129 
Number 2 


the radioimmunoassay method of Enqvist and Jo- 
hansson.® Anti-E; succinyl-bovine serum albumin was 
obtained from Dr. Johansson. F,-2,4,6,7H (114 Ci 
. per millimole) was obtained from New England Nucle- 
ar, Boston, Massachusetts. Characteristics of the assay 
were: Cross-reactivity with ethinyl estradiol, 13 per 
cent; with estradiol-17a, 28 per cent; E; glucuronidase, 
19 per cent; and estrone, 50 per cent; the sensitivity 
was 50 pg. per milliliter of Fz; the interassay variation 
was 13 per cent. The coefficient of variation between 
30 and 150 pg. per milliliter of E; was 10 to 20 per cent. 
Statistical analyses included significance determina- 
tions based on Student's t test. 


Results 


Mean (+S.E.M.) plasma prolactin and E concen- 
trations for Group 1 during hMG treatment are shown 
in Fig. l. Since the ovarian response in terms of E» 
increases took place in the 5 to 6 days prior to the hCG 
administration that produced ovulation, only the last 
eight davs of the hMG course was considered. None of 
the patients had less than eight days of hMG treatment. 
Changes in both plasma prolactin and E, prior to Day 
—8 were minimal. In Group 1 patients, Ez levels rose in 
response to hMG from a mean of 71 to 791 pg. per 
milliliters at Day —1. An associated rise in plasma pro- 
lactin concentration was noted; this rise peaked on Day 
—2 ata mean concentration of 17.2 ng. per milliliters. 
This 1s significantly (p « 0.01) higher than the mean 
level at the outset of hMG administration (8.7 ng. per 
milliliters). There is no statistically significant differ- 
ence between the mean plasma prolactin concen- 
trations of Days —2 and —1. All patients in Group 1 
showed a rise in plasma prolactin in response to the 
hMG administration. 

A positive and significant correlation (r = 0.547, 
p < 0.001) between plasma E; and prolactin concen- 
trations during treatment Days —4 to —1 is shown in 
Fig. 2. For the earlier treatment period, Days —8 to —5 
(when Es concentrations were usually below 200 pg. 
per milliliters), a positive correlation between prolactin 
and E, levels ts suggested but not shown to be 
significant (p > 0.1) for these data. 

The plasma Es; response to hMG in patients with nor- 
mal and elevated plasma prolactin concentrations was 
basicallv the same (Table I). However, a: difference 
was noted in corresponding plasma prolactin concen- 
trations. Table II shows the plasma prolactin concen- 
trations in Groups 1 and 2 patients at the outset of 

* hMG treatment and on Days —4 and —1. All patients 
with normal prolactin concentrations at the outset of 
hMG treatment showed some increase in plasma pro- 


lactin concentrations over the last four days of hMG , 
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Table I. Mean plasma Ez concentrations (+S.D.) in! 
nonovulatory patients receiving hMG treatment 










E» (pg. ml.) 
1 ^. 21x 50 279 + 97 794 + 286 
2 79 + 46 28] + 92 759 + 453 


Group 1: Patients with initial prolactin levels «20 ng. per 
milliliter. Group 2: Patients with initial prolactin levels >20 
ng. per milliliter. 


Table II. Plasma prolactin concentrations on the 
initial day of hMG treatment and on Days —4 
and —1 prior to hCG administration 





Plasma prolactin (pg/ml) 






Group 1 
A-1 16 — 28 
A-2 10 13 24 
B T 9 10 
C 5 9 — 
D-1 5 14 10 
D-2 6 5 9 
E-1 7 16 19 
E-2 8 9 14 
F 6 7 12 
G 15 12 25 
H-1 9.5 20 24 
H-2 10 -— 12 
Mean (+ S.E.M.) 8.7 + 1.0 11.4+ 1.4 16.6 + 2.0 
Group 2 
I-1 120 130 160 
I-2 115 150 175 
J 550 540 530 
K-1 120 130 230 
K-2 80 - 100 100 
L 100 90 100 
M-1 60 28 50 
M-2 29 25 100 
N 40 25 26 
O 25 27 26 
P 30 -— 38 
Mean (+ S.E.M) 1152 45 125 + 49 140 + 44 


Group 1: Patients with initial prolactin levels «20 ng. per 
milliliter. Group 2: Patients with initial prolactin levels >20 
ng. per milliliter. 


Table III. Duration and dosage of hMG treatment 
in nonovulatory women 


Duration of hMG Average dosage of hMG 
Group | administration (days) | (ampules of Pergonal/day) 
i 12.1 2.31 
2 12.08 2.65 


Group 1: Eight patients with initial plasma prolactin «20 
ng. per milliliter observed during 12 courses. Group 2: Eight 
patients with initial plasma prolactin 720 ng. per milliliter 
observed during 11 treatment courses. 
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treatment. A similar response was seen in only four of 
the eight patients of Group 2. Thus, four patients with 
elevated prolactin levels, three of them with elevations 
in excess of 100 ng. per milliliters, failed to show any 


significant prolactin increases despite an appropriate 


plasma E, response. Thus, in Group 2, the total per 
cent increase in mean prolactin was 22 as compared to 
91 in Group I. 

The amount of hMG and the duration of hMG 
treatment did not differ for patients of Groups 1 and 2 
(Table III). All patients in both groups showed evi- 
dence of ovulation in each treatment cycle. Of thel16 
patients, five conceived during the observed treatment 
cycle. 


Comment 


Our results in nonovulatory patients with initially 
normal plasma prolactin levels indicate that prolactin 
increases in parallel with E; in response to hMG admin- 
istration. The prolactin increase is about twofold as 
compared to a tenfold increase in E; levels. Levels of 
plasma E, and prolactin can be positively and sig- 
nihcantly correlated in the last four days of hMG 
administration. 

These findings may explain some of the discrepan- 
cies in other studies of prolactin concentration at the 
time of ovulation in the normal menstrual cycle. 
McNeilly and Chard'? noted that a prolactin rise was 
present at midcycle in only some of their patients. They 
attributed this to differences among individuals as well 


- as random fluctuations within the same individual. Our 


data suggest that the prolactin augmentation, which 
could be expected in the normal menstrual cycle would 
be relatively modest, resulting in considerable difficulty 
of separating the rise from random fluctuations. Since 
estrogens are potent stimulators of prolactin secretion, 
it is conceivable that the higher E, concentrations 
found during hMG treatment produced a corre- 
spondingly greater prolactin response. 

A. direct stimulatory effect of hMG upon pituitary 
prolactin secretion is theoretically possible, yet our data 
do not demonstrate any increase in prolactin in the 


early part of hMG treatment. Similarly, McNeilly’ re-’ 


ported no significant changes of plasma prolactin con- 
centrations in postmenopausal women with markedly 
elevated gonadotropin secretion. A prolactin rise due 


to the anticipatory stress ofovulation in our population © 


is a theoretical, although unlikely, possibility. 

In contrast to normoprolactinemic patients, not all 
hyperprolactinemic patients show a prolactin in- 
crement during hMG treatment. This variation in 
response in.this limited series did not differentiate 
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patients with organic and “dysfunctional” hyperpro- 
lactinemia. : ` 

Thus, among patients with hyperprolactinemia, 
there appear to be two distinct: populations: one in. 
whom the ability to respond to an estrogen stimulus 
with an increase in circulating prolactin is preserved 
and the other in whom the hypothalamic-pituitary dis- 
ruption is so severe that this prolactin response is not 
seen. This phenomenon may provide a method of 
determining the extent of hypothalamic-pituitary 
disturbance. 

The induction of ovulation in patients with hyper- 


prolactinemia may lead to pregnancy in patients with a 


pituitary tumor. Such patients are at risk to develop 
gestational complications (nausea, headache, and visual 
disturbances) and on occasion require emergency 
hypophysectomy.!7?? Thus, in our series, the patient 
with the pituitary adenoma was advised to undergo 
appropriate therapy prior to hMG treatment; this pro- 
posal was rejected. In the absence of any demonstrable 
upward extension of the tumor and the willingness of 
the patient to be followed closely with neurological ex- 
aminations, hMG was given. No conception or unto- 


‘ward effects occurred. The other two patients with evi- 


dence of pituitary “microadenomas” were treated with 


hMG. We can find no evidence that “microadenomas” 


pose any particular problem during pregnancy, but, of 
course, close neurological follow-up is indicated. One 
of the patients conceived and had no evidence of pitu- 
itary compromise during gestation. 

Patients with elevated prolactin concentrations re- 
quired neither more hMG nor more prolonged admin- 
istration. The estrogen responses in Groups 1 and 2 
were quite similar. Our data thus support the view that 
prolactin is not a significant factor in altering ovarian 
sensitivity to gonadotropins. Studies in the postpartum 
patient by Del Pozo and co-workers!^ also suggest that 
ovarian sensitivity to gonadotropins may be related to 
factors other than prolactin. 

All patients showed evidence of ovulation during 
each.of the 23 treatment cycles. Five of the 16 patients 
conceived during this time. During subsequent treat- 
ment courses, four additional patients conceived. Of 
the nine patients, four were hyperprolactinemic, indi- 
cating that hyperprolactinemia per se does not appear 
to reduce the incidence of pregnancy with hMG/hCG 
treatment. The ergotamine derivatives (bromocriptine) 


recently used quite successfully in hyperprolactinemic 
patients? would appear to be the most appropriate 


method of inducing ovulation in these patients. . 


We.thank Mrs. Weija Chi for her technical help dur- 
ing these studies. 
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Microbiological investigation of Bartholin sgland . 


abscesses and cysts 
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Percutaneous aspirates from intact Bartholin's gland cysts (12) and abscesses (34) were 
examined for bacteria and genital mycoplasmas. Aspirates from 10 of the 12 patients with — 
Bartholin’s gland cysts were sterile. Aspirates from the other two cysts contained organisms 
that are part of the vaginal microbial flora. Of the 34 abscesses, 24 (70.6 per cent) 
contained bacteria. Eight abscesses contained gram-negative rods in pure culture and four 
contained gonococci in pure culture. Twelve abscesses contained one or more vaginal 
organisms including anaerobic gram-negative rods (eight isolates), anaerobic gram-positive 
cocci (eight), Staphylococcus epidermidis (four), and microaerophilic streptococci (three). 
Although most of the patients had genital mycoplasmas isolated from vaginal cultures, 
Mycoplasma hominis was isclated from only one and Ureaplasma urealyticum from none 
of the aspirates. (AM. J. OBsTET. GYNECOL. 129: 150, 1977.) 


MOST OF THE AVAILABLE DATA describing the mi- 
crobial flora of Bartholin's gland abscesses were de- 
rived from cultures obtained at the time of surgical 
drainage or from cultures obtained from abscesses that 
had drained spontaneously.’ Since the microorgan- 
isms which have been implicated in the etiology of 
Bartholin’s gland abscesses such as anaerobic bacteria, 
mycoplasmas, and gonococci can often be isolated from 
vaginal cultures,? ? it is difficult to exclude contamina- 
tion with vaginal organisms with the aforementioned 
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methods. Thus, there are problems in the interpreta- 
tion of these data. We attempted to define the microbi- 
ological flora of Bartholin’s gland abscesses by cultur- 
ing aspirates obtained percutaneously from 46 intact 
abscesses and cysts. These aspirates were examined for 
anaerobic, facultative, and aerobic bacteria as well as 
for the genital mycoplasmas Mycoplasma hominis and 
Ureaplasma urealyticum (T-mycoplasmas).!? 


Material and methods 
Patients who presented to Boston City Hospital for 


. incision and drainage or marsupialization of intact 
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Bartholin's gland abscesses or cysts were asked to par- 
ticipate. Patients whose abscesses or cysts had ruptured 
were excluded. 

The surface of the abscess or cyst was het oughly 
cleansed with povidone-iodine and 70 per cent alcohol 
and dried with sterile gauze. The content of the abscess 
or cyst was then aspirated percutaneously with a 21 
gauze needle attached to a 10 ml. plastic syringe. After 
the aspirate was obtained the syringe was capped and 
carried to the laboratory. The interval between aspira- 
tion of the cyst or abscess and inoculation of the cul- 
tures ranged from 15 to 30 minutes. : 

About 0.2 ml. of each aspirate was inoculated into 
mycoplasma transport broth. This specimen and a vag- 
inal swab culture were examined for the genital my- 
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coplasmas M. hominis and U. urealyticum with methods 
which have already been described in detail.!! 

A Gram-stained smear made from each aspirate was 
examined for the presence of microorganisms and 
polymorphonuclear leukocytes. Aliquots of each dspi- 
rate were inoculated onto eosin methylene blue agar, 
fresh beef-heart infusion sheep-blood agar, and fresh 
beef-heart infusion sheep-blood agar containing van- 
comycin, colistin, and nystatin (VCN inhibitor) and 
into blood broth. These cultures were incubated at 37° 
C. for 48 hours and examined for aerobic and faculta- 
tive organisms with the routine methods of this labora- 
tory.” 

For the isolation of anaerobic organisms, an aliquot 
of each aspirate was inoculated onto fresh beef-heart 
infusion sheep-blood agar which was incubated at 37° 
C. for 48 hours in an anaerobic jar which contained an 
atmosphere of 90 per cent nitrogen, 5 per cent car- 
bon dioxide, and 5 per cent hydrogen. An aliquot of 
each aspirate was also inoculated into chopped-meat 
medium which was incubated for 48 hours and, if 
growth was noted, subcultured to blood agar plates and 
incubated anaerobically as outlined above. Represen- 
tative colonies on the blood agar plates which had been 
incubated anaerobically were subcultured onto each of 
two blood agar plates. One of the blood agar plates was 
incubated in a candle jar. The other was incubated 
anaerobically. Isolates which grew anaerobically and 
which failed to grow in the candle jar were smeared 
and examined with Gram stain. 


Results 


Forty-six patients were studied, eight of whom had 
received antibiotics during the preceding 48 hours. 
Their ages ranged from 15 to 55 years. Forty-one 
patients gave no history of previous Bartholin's gland 
enlargement. On the basis of the preoperative exam- 
ination, 12 patients were thought to have an uninfected 
Bartholin's gland cyst, i.e., a painless, nontender en- 
largement of one of Bartholin's glands. None of these 
patients had received antibiotics. Two of them had ex- 
perienced Bartholin's gland cysts in the past. Gram- 
stained smears from 10 of the 12 aspirates contained 
no bacteria. Polymorphonuclear leukocytes were seen 
in the smears of three of these 10 aspirates. Cultures of 
these 10 aspirates were sterile. The other two patients 
with a preoperative diagnosis of Bartholin's gland cyst 
had aspirates which contained bacteria on Gram- 
stained smear. Cultures of one of these aspirates con- 
tained anaerobic gram-positive cocci, Proteus morgani, 
nonhemolytic streptococci, alpha hemolytic streptococ- 
ci, and Staphylococcus epidermis. The other aspirate 
contained Acinetobacter species (Herellea), Corynebacte- 
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Table I. Isolates from 12 patients with Bartholin’s 
gland abscesses which contained one or more 
organisms which are part of the vaginal microbial 
flora 






No. of 
isolates 









Species 


Anaerobic microorganisms 
Gram-negative rods 
Gram-positive cocci 
Gram-positive rods 


r OO OD 


Facultative and aerobic microorganisms 
Staphylococcus epidermidis 
Microaerophilic streptococci 
Beta hemolytic streptococci 
Alpha hemolytic streptococci 


tee 09 Ou 


rium vaginale, anaerobic gram-positive cocci, anaerobic 
gram-positive rods, enterococci, alpha hemolytic 
streptococci, and Mycoplasma hominis. This was the 
only aspirate that contained M. hominis. 

Thirty-four women had a preoperative diagnosis of 
Bartholin’s gland abscess, i.e., a painful, tender swel- 
ling of one of Bartholin’s glands. Three of them re- 
ported previous Bartholin’s gland abscesses. ‘There was 
no relationship between the types and numbers of mi- 
croorganisms isolated from the aspirates and a history 
of previous Bartholin’s gland abscesses. Ten of the 34 
women had aspirates which were sterile. Gram-stained 
smears showed polymorphonuclear leukocytes in six 
and bacteria in three of the 10 aspirates from patients 
with negative cultures. Of these 10 women, two re- 
ceived tetracycline orally before the aspirates were ob- 
tained. 

The 24 women with aspirates that contained bacteria 
could be divided into three groups: 

1. Gram-negative rods were isolated in pure culture 
from eight patients. Escherichia coli was isolated from 
five and Proteus mirabilis from three aspirates. Gram- 
stained smears of all eight aspirates contained gram- 
negative rods and polymorphonuclear leukocytes. Two 
of these patients had received antibiotics. 

2. Neisseria gonorrhoeae was recovered in pure culture 
from the aspirates of four patients. The Gram-stained 
smears of all four of these aspirates contained poly- 
morphonuclear leukocytes. Two of these smears con- 
tained gram-negative cocci; no organisms were seen in 
the other two Gram-stained smears. 

3. The aspirates from 12 patients contained or- 
ganisms which are part of the vaginal flora. Bacteria 
and polymorphonuclear leukocytes were seen in 
Gram-stained smears of 11 of these 12 aspirates. The 
number of species isolated from each patient ranged 
from one to five. As shown in Table I, the most com- 
mon isclates were anaerobes. Anaerobic gram-negative 
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rods were recovered from eight of 12 aspirates as were 
anaerobic gram-positive cocci. Four of these patients 
had received antibiotics. 

Ureaplasma urealyticum was isolated from 27 (64 per 
cent) and Mycoplasma hominis from 20 (48 per cent) of 
42 vaginal specimens. Despite the prevalence of genital 
mycoplasmas in vaginal cultures, M. hominis was iso- 
lated from only one and U. urealyticum from none of 
the aspirates. As described above, M. hominis was iso- 
lated along with six other microorganisms from the 
aspirate of a patient who was thought to have a Bar- 
tholin's gland cyst. 


Comment 


Based on. the preoperative physical examination, we 
were able to predict with some degree of accuracy 
which of the swollen Bartholln's glands were likely to 
contain bacteria. We did, however, err in both di- 
rections. Two of the 12 lesions which were called cysts 
during the preoperative examination contained bac- 
teria while 10 of the 34 glands which were considered 
to be abscesses were sterile. It is possible in the first 
instance (cysts that contained bacteria) that the abscess 
had not yet progressed to the point of producing pain 
and tenderness or that the lesion was undergoing spon- 
taneous resolution and was no longer painful. There 
are several possible explanations for the second situa- 
tion (sterile abscesses). Perhaps our techniques were 
insufficiently sensitive to detect fastidious anaerobic 
microorganisms. We think that this is unlikely since the 
techniques we used should have been adequate to de- 
tect most anaerobic bacteria from abscesses which 
Bartlett and associates!? have shown to be surprisingly 
aerotolerant. It is more likely that most of the 10 
"sterile abscesses" were not infected or contained too 
few organisms to be detected in our cultures and that 
the pain and tenderness were due to the presence of a 
rapidly expanding cyst. This explanation would be in 
keeping with the observation that only three of 10 of 
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the Gram-stained smears of aspirates from the “sterile 


. abscesses” contained bacteria. Infection with Chlamydia 


trachomatis may have accounted for some of the "sterile 
abscesses." We did not examine our cultures for this 
organism which is not visible in Gram-stained smears. 

Àn interesüng finding was the relative infrequency 
with which Neisseria gonorrhoeae was isolated from 
abscesses of Bartholin’s glands. Only four (11.8 per 
cent) of 34 abscesses contained gonococci. This is 
somewhat surprising since gonococci have been con- 
sidered to be a major cause of Bartholin’s gland absces- 
ses.1^ 

Although the first isolation of a mycoplasma (proba- 
bly M. hominis) from a human being was from an in- 
fected Bartholin's gland’ and although there have 
been subsequent reports’* ?? of the isolation of genital 
mycoplasmas from these lesions, the relative contribu- 
tion of the genital mycoplasmas to infections of Bar- 
tholin's glands has not been previously defined. From 
this study it would appear that the genital mycoplas- 
mas, despite their almost universal prevalence in the 
vagina, are not an important cause of Bartholin's gland 
abscesses. 

We conclude that there is a clinical and bacteriologic 
spectrum which ranges from an uninfected Bartholin's 
gland cyst to a frank Bartholin's gland abscess and that 
the organisms isolated from Bartholin's gland abscesses 
include facultative gram-negative rods in pure culture, 
gonococci in puré culture, and mixed infections with ` 
anaerobic, facultative, and aerobic members of the 
vaginal flora. Genital mycoplasmas do not appear to 
be common isolates from infected Bartholin's glands. 
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Mechanism of crystallization of purified human l 


-midcycle cervical mucus 


MASAHIKO SAGA* 
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VAL DAVAJAN 

ROBERT M. NAKAMURA 
Los Angeles, California 


The crystallization phenomenon of human midcycle cervical mucus was studied with 
purified mucin and sodium chloride. The drying of the purified mucin in saline was 
subjected to stress by the use of an air curtain, and crystallization (fern pattern) was found 
to follow the stress. Lithium chloride and calcium chloride were rot compatible with the 
mucin for the formation of fernlike crystals. When a dilute solution of mucin dissolved in 
saline was dried, a radial crystallization pattern was observed to emanate from a single 
crystal in the center. Upon closer examination, the pattern was cbserved to emanate from 
the corners of the crystal. (AM. J. OBSTET. GYNECOL. 129: 154, 1977.) 


/ 


IN A PREVIOUS PUBLICATION, a possible mechanism 
for the formation of dendritic crystals, resulting in the 
ferning pattern of midcycle cervical mucus, has been 
hypothesized.’ This mechanism requires the crystalli- 
zation of sodium chloride (NaCl) followed by nucle- 
ation and growth of the dendritic crystals, as a conse- 
quence of mucin lying in contact with the nucleated 
sodium chloride. The formation of dendritic crystals 
with.such materials as dextrin and chondroitin sulfate 
in conjunction with NaCl has also been described? 
The ferning pattern has been observed with normal 
midcycle human cervical mucus. The requirement for 
and concentration dependence of NaCl and other salts 
for this type of crystallization have been reported.? * In 
order to investigate further the basis for the crystalliza- 
tion pattern of cervical mucus, purified midcycle 
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human mucus was dried or crystallized under various 


experimental conditions. 


Material and methods 


Collection and purification of cervical mucus. 
Human cervical mucus was collected by suction cathe- 
ters.’ The mucus collected from 32 normal cycling 
women between the ages of 22 and 37 at midcycle was 
pooled and immediately frozen (—20° C.). The mucus 
was thawed when it was needed for study and purified 
by the methods described previously by Gibbons.® 

Preparation of mucin solutions. To investigate the 
process of fern formation, purified cervical mucin was 
suspended (1 mg. per milliliter) in distilled water, 0.1 
per cent lithium chloride (LiCl), or 0.85 per cent NaCl 
solution. Át room temperature, purified mucin dis- 
solved very slowly in these solutions, requiring trit- 
uration in all instances to provide viscous solutions. 
'The crystallization pattern of midcycle mucin was de- 
termined by drying the solutions under the following 
conditions: (1) A drop of the mucin solution was placed 
on a microscope slide and drying was allowed to pro- 
ceed at room temperature. (2) In other experiments, 
when part of the specimen had dried, the remainder 
was dried under a warm air breeze (37° C.) produced 
by an electric air curtain. The air curtain was directed 
either parallel or perpendicular to the crystallization 
front. (3) A third group of specimens was prepared bye 
placing cover slips over the mucin solutions on micro- 
scope slides. The specimens were allowed to dry very 
slowly (usually 24 to 48 hours) at room temperature. 
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Figs. 1 to 3. Drying patterns of purified cervical mucus dissolved in distilled water. /, Dried without 
a cover slip, showing no fern crystallization pattern. (Original magnification x 200.) 2, Dried slowly 
under a cover slip, showing transition from solution to dried mucin at interphase. (Original mag- 
nification x 200.) 3, Same as 2, showing the completed "briar-patch" formation under a cover slip. 
(Original magnification x 200.) 
Fig. 4. Purified cervical mucus dissolved in LiCl and dried under a cover slip, resulting in particle 
formation. (Original magnification x 250.) 


All photomicrographs were taken with a microscope* 
equipped with phase-contrast optics. Tri-X (4 by 5 
inches) and SO-410 monochrome filmt (35mm.) were 
used. 


Results 


The drying pattern of mucin in distilled water was 
„Observed under low power (Figs. 1, 2, and 3). Fig. | 


*Carl Zeiss, Inc., New York, New York. 
TEastman Kodak Co., Rochester, New York. 


shows purified mucin dried on a microscope slide 
without a cover slip. The pattern is hazy with many 
small and dense granules. There are no crystallization 
patterns. Figs. 2 and 3 represent the same solution fol- 
lowing slow drying under a cover slip. After 24 hours, 
some of the specimen was dry and the drying process 
can be observed at the interface between the dried 
mucin and solution (Fig. 2). Slow drying allows the 
formation of mucin strands, several examples of which 
can be observed in the center of this photomicrograph. 
The mucin, after another 24 hours of drying, is shown 
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Fig. 5. Purified cervical mucus dissolved in LiCl. After addition of NaCl to the solution of Fig. 4, 

typical fern formation was observed. (Original magnification x 200.) 

Figs. 6 to 9. Purified cervical mucus dissolved in saline. 6, Under directed air flow perpendicular to 

the interphase with air pressure, the direction of crystallization is parallel to the air flow. (Original 

magnification x 200.) 7, Under air flow parallel to the interphase, the mucin solution crystallized 

along the direction of air flow. (Original magnification x 200.) 8, Typical ferns are created when 

dilute solution of mucin in saline was dried, showing small square crystals in the core of ferns. 

(Original magnification x 140.) 9, An enlarged core (NaCl crystal) of fern. (Original magnification x 

300.) 
in Fig. 3. The dried mucin has a dark "briar-patch" solved in isotonic NaCl solutions. Figs. 6 and 7 show the 
appearance, unlike the normal ferning pattern. results of an experiment in which an air curtain (with 

Figs. 4 and 5 represent the crystals formed in LiCl air flow at 37° C.) was utilized after initial, but incom- 
solution. Fig. 4 shows mucin dissolved in LiCl, dried plete, crystallization had occurred without a cover slip. 
slowly under a cover slip. A pattern resembling In Fig. 6, the right half of the photomicrograph reveals 
granules was obtained. When a drop of isotonic saline the early fern formation. At this point, the air curtain 
was added to an identical solution and allowed to dry was introduced in the direction indicated by the ar-* 
under the same conditions, a ferning pattern was ob- rows. This resulted in crystallization of the mucin in a 
served (Fig. 5). pattern parallel to the air flow. The left side of this 
Further observations were carried out on mucin dis- figure represents mucin which had not dried. In Fig. 7, 
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N crystallization had started at the lower left side of the 


figure in ĉontrast to the upper right side which shows 
mucin still primarily in solution. The air flow was in- 
troduced at right angles to the crystallization path. The 
arrows indicate the direction of air flow and, again, 
crystallization proceded parallel to the flow. Fig. 8 rep- 
resents the crystallization pattern observed in dilute in 
isotonic saline solution of mucin (100 wg per milliliter) 
dried under a cover slip. The crystallization pattern 
occurred in a radial distribution from foci. In each 
focus, a small, square crystal was seen. A magnified 
view of a representative focus is shown in Fig. 9. The 
pattern of the dendritic crystallization process ap- 
peared to emanate from the corners of the central crys- 
tal. 


Comment 


In a previous report? it was shown that calcium is 
essential for the viscoelastic property (spinnbarkheit) 
of purified midcycle mucin. (The mucin dissolved in a 
solution of calcium chloride (CaCl) will not dry unless 
heated and is so hygroscopic that within minutes after 
cooling the fern will liquefy again.) In contrast, the 
ferning (crystallization) process of mucin has been 
shown to be dependent upon NaCl.’ 

In the present investigation, the drying process for 
mucin in salt-free solution has been shown to be time 
dependent. The slow, drying condition allowed the 
molecules to aggregate in an orderly threadlike struc- 
ture (Figs. 2 and 3), implying the nematic state of the 
system.'^: !! The fact that the axis of fern formation 
under the warm air curtain was parallel to the direction 
of the air flow (Figs. 6 and 7) adds credence to this 
concept, since it implies that the mucin molecules were 
arranged in parallel strands which aligned themselves 
with the air flow. The pattern obtained (Fig. 5) when 
isotonic saline was added to the mucin dissolved in LiCl 
is very similar to that obtained by Beck and associates? 
in sodium chloride with a dilute solution of dextrin. In 
their investigation of the crystallographic basis of the 
ferning (phenomenon) of cervical mucus, they dis- 
cussed the possibility of crystal growth from the nu- 
cleated sodium chloride crystals. This hypothesis that 
crystal growth proceeds from the corners of a face- 
centered cubic crystal (such as sodium chloride) was 
first discussed by Neuhaus.” The ordered growth pat- 
tern around the crystal in the present study (Figs. 8 and 
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9) verified this hypothesis. In all instances the direction 
of growth emanated from the corners of the crystal 
(Fig. 9). The results of experiments with LiCl and NaCl 
(Figs. 4 and 5) may represent differences between the 
electrostatic shielding of lithium and sodium cations in 
the crystal. In the closest-packing-of-spheres model of 
LiCl and NaCl, the atomic volume of lithium is much 
smaller than that of sodium so that the surrounding 
chloride ions are considered to be touching each other. 
In contrast, the sodium ion in NaCl is large enough to 
keep the chloride ions apart. This effect of the size of 
the cation results in electrostatic shielding of the charge 
of the lithium ion by the chloride ion. Thus, any 
molecular alignment of mucin resulting from electro- 
static interaction between the lithium cation and nega- 
tive charges of the mucin will be minimized. Since the 
sodium ion in NaCl is not effectively shielded, it is rea- 
sonable to speculate that the net positive charge of the 
sodium cation may play a role in the initiation of mucin 
crystallization from a solution of NaCl. This interaction 
of the cation with the negatively charged mucin most 
likely alters the normal growth of the NaCl crystal, '?: '* 
a fact which may explain the absence of large NaCl 
crystals in crystallized midcycle cervical mucus. 

For the crystallization of mucin to occur from NaCl 
solution, there must be a nucleated NaCl crystal and 
also space (low concentration regions) between the cen- 
tral and the dendritic mucin crystals which will allow 
epitaxy’ to occur. Epitaxy, the oriented overgrowth of 
one crystal on another crystal, is evident in Fig. 9. 

In summary, the present investigation has shown 
that the following three conditions contribute to the 
crystallization of cervical mucus: (1) a central crystal 
with an electrostatically unshielded cation, (2) the 
presence of negatively charged substance capable of 
assuming a nematic state, and (3) water or saline to 
allow dilutional space for epitaxy. Of the three compo- 
nents, increase in water content may be the estrogen- 
dependent condition which allows crystallization to 
occur most efficiently at midcycle. Although the differ- 
ence between the water content of midcycle cervical 
mucus (98 per cent), as compared to that observed dur- 
ing the rest of the menstrual cycle (88 to 92 per cent),'® 
appears small, this represents a four- to six-fold dilu- 
tion of the solid component (2 per cent versus 8 to 12 
per cent). This concentration drop allows development 
of the nematic state and epitaxy. 
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SYNTHROID® (Sodium 
Levothyroxine, U.S.P.) Flint is 
T4... and it is chemically pure, 
containing no animal gland 
components. This simply means that 
you can depend upon the hormone 
content being of controlled potency, 
batch after batch. 


SYNTHROID is a pure synthetic and 
identical to the principal secretion of 
the normal thyroid gland. 


SYNTHROID medication 

provides your patients with 
everything they need for complete 
thyroid replacement therapy. It is the 
most widely prescribed brand name 
of thyroid in the United States and 
Canada. 


T4 (SYNTHROID) converts to T3 
at the cellular level, providing full 
thyroid replacement at maintenance 
doses! :2 





SYNTHROID’ 





(Sodium Levothyroxine, 


U.S.P.) Flint 


See reverse side for full prescribing 
information 
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Consider, too, that T4 (SYNTHROID) 
replacement therapy assures uniform 
levothyroxine dosage and simplifies 
monitoring the dosage regimen. 


Available now for a limited time only 
—a handy reference book with 
up-to-date information on thyroid 
function tests. Written in consultation 
with a number of leading 
endocrinologists, this reference book 
can be obtained by writing Flint 
Laboratories or contacting your Flint 
representative. We appreciate the 
opportunity to be of service. 
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SYNTHROID” 


(Sodium Levothyroxine, 
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Synthroid Tablets—for oral administration 
Synthroid for Injection—for parenteral administration 


Description: SYNTHROID (sodium levothyroxine) 
Tablets and SYNTHROID Injection contain synthetic 
crystalline sodium levothyroxine (L-thyroxine). 
L-thyroxine is the principal hormone secreted by the 
normal thyroid gland. 
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Sodium Levothyroxine 


Actions: SYNTHROID (sodium levothyroxine) Tablets, 
taken orally, provide hormone that is readily absorbed 
from the pes tract. SYNTHROID Injection is 
effective by any parenteral route. Following absorption, 
the synthetic L-thyroxine provided by SYNTHROID 
products cannot be distinguished from L-thyroxine 
that is endogenously secreted. Each is bound to 

the same serum proteins and each exhibits a six to seven 
day circulating half-life in the euthyroid individual. 


Both SYNTHROID products will provide L-thyroxine 
as a substrate for physiologic deiodination to 
L-triiodothyronine. Therefore, patients taking 
SYNTHROID products wil! demonstrate normal 

blood levels of L-triiodothyronine even when the 
thyroid gland has been surgically removed or destroyed 
y radioiodine. Administration of levothyroxine 

alone will result in complete physiologic thyroid 
replacement. 


Indications: SYNTHROID (sodium levothyroxine) 
products serve as specific replacement therapy for 
reduced or absent thyroid function o* any 

etiology. SYNTHROID Injection can be used 
intravenously whenever a rapid onset of effect is 
critical, and either intravenously or intramuscularly 
in hypothyroid patients whenever the oral route 

is precluded for long periods of time. 


Contraindications: There are no absolute 
contraindications to SYNTHROID (sodium 
levothyroxine) therapy. Relative contraindications 
include acute myocardial infarction, uncorrected 
adrenal insufficiency and thyrotoxicosis. (See 
WARNINGS) 


Warnings: Patients with cardiovascular diseases 
warrant particularly close attention during the 
restoration of normal thyroid function by any thyroid 
drug. In such cases, low initial dosage increased 
slowly by small increments is indicated. Occasionally, 
the cardiovascular capacity of the patient is so 
compromised that the metabolic demands of the normal 
thyroid state cannot be met. Clinical judgment 

will then dictate either a less-than-complete 
restoration of thyroid status or reduction in 

thyroid dosage. 


Endocrine disorders such as diabetes mellitus, adrenal 
insufficiency (Addison's ceo ee and 
diabetes insipidus are characterized by signs 

and symptoms which may be diminished in severity 
or obscured by hypothyroidism. SYNTHROID (sodium 
levothyroxine) therapy for such patients may 
aggravate the intensity of previously cbscured 
symptoms and require appropriate adjustment of 
therapeutic measures directed at these 

concomitant disorders. 


Thyroid replacement may potentiate the effects of 
anticoagulants. Patients on anticoagulant therapy 
should have frequent prothrombin determinations when 
instituting thyroid replacement to gauge the need 

to reduce anticoagulant dosage. 


Precautions: Overdosage with any thyroid drug may 
proouot the signs and symptoms of thyrotoxicosis, 
ut resistance to such factitious thyrotoxicosis 
is the general rule. With SYNTHROID (sodium 
levothyroxine) Tablets, the relatively slow onset of 
action minimizes the risk of overdose but close 
observation in the weeks following institution of a 
dosage regimen is advised. Treatment of thyroid 
hyperactivity induced by oral medication is 
confined to interruption of therapy for a week, 
followed by reinstitution of daily therapy at 
an appropriately reduced dosage. 


Adverse reactions: Adverse reactions are due to 
overdose and are those of induced hyperthyroidism. 


Dosage and administration: For most adults, a final 
dosage of 100 mcg (0.1 mg) to 200 mcg (0.2 mg) of 
SYNTHROID (sodium levothyroxine) Tablets daily 
will restore normal thyroid function and only 
occasionally will patients require larger doses. Failure 
to respond adequately to a daily oral intake of 

400 mcg (0.4 mg) or more is rare and should prompt 
reconsideration of the diagnosis of hypothyroidism, 
special investigation of the patient in terms of 
malabsorption of L-thyroxine from the gastrointestinal 
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tract or poor adherence to therapy. 


The concomitant appearance of other diseases, « 
especially cardiovascular diseases, usually dictates -e 
a replacement regimen with initial doses smaller 

than 100 mcg/day (0.1 mg). 


In otherwise healthy adults with relatively recent onset 

of hypothyroidism, full replacement dose of 150 mcg 

(0.15 mg) or 200 mcg (0.2 mg) has been instituted 

immediately without untoward effect and with 

good therapeutic response. Gene?al experience, 
owever, favors a more cautious approach in view of 

the possible presence of subclinical disorders of 

the cardiovascular system or endocrinopathies. 


The "y and general physical condition of the patient 
as well as the severity and duration of hypothyroid 
symptoms determine the starting dosage and 

the rate of incremental dosage increase leading to 

a final maintenance dosage. In the elderly patient 

with long standing disease, evidence of myxedematous 
infiltration and symptomatic, functional or 
electrocardiographic evidence of cardiovascular 
dysfunction, the starting dose may be as little as 25 mcg 
(0.025 mg) per day. Further incremental increases 

of 25 mcg (0.025 mg) per day may be instituted at three 
to four week intervals depending on patient 

response. Conversely, otherwise healthy adults may 
be started at higher caily dosage and raised to 

the full replacement dosage in two to three weeks. 
Clearly it is the physician's judgment of the 

severity of the disease and close observation of 
patient response which determines the rate of 

dosage titration. 


Laboratory tests to monitor thyroid replacement 
therapy are of limited value. Although measurement 
of normal blood levels of thyroxine in patients 

on replacement regimens frequently coincides with the 
clinical impression of normal thyroid status, 

higher than normal levels on oral replacement of 
levothyroxine occasionally occur and should not be 
considered evidence of overdosage per se. 


In all cases, clinical impression of the well-being of the 
patient takes precedence over laboratory 
determination in determining the appropriate 
individual dosage. 


In infants and children, there is a great urgency to 
achieve full thyroid replacement because of the critical 
importance of thyroid hormone in sustainin 

growth and maturation. Despite the smaller Ln size, 
the dosage needed to sustain a full rate of growth, 
development and general thriving is higher in 

the child than in the adult, as much as 300 mcg 

(0.3 mg) to 400 mcg (0.4 mg) per day. 


In myxedema coma or stupor, without concomitant 
severe heart disease, 200 to 500 mcg of SYNTHROID 
Injection may be administered intravenously 

as a solution containing 100 mcg/ml. Although the 
patient may show evidence of increased 

responsivity within six to eight hours, full 

therapeutic effect may not be evident until the 
following day. An additional 100 to 300 mcg or 

more may be given on the second day 

if evidence of significant and progressive 
improvement has not occurred. Like the 

oral dosage form, SYNTHROID Injection 

produces a predictable increase in the circulating 
level of hormone with a long half-time. This usually 
precludes the need for multiple ee but 
continued daily administration of lesser amounts 
intravenously should be maintained until the patient is 
fully capable of accepting a daily oral dose. 


In the presence of concomitant heart disease, the 
sudden administration of such large doses of 
L-thyroxine intravenously is clearly not without 

its cardiovascular risks. Under such circumstances, 
intravenous therapy should not be undertaken 
without weighing the alternative risks of the 
myxedema coma and the cardiovascular disease. 
Clinical judgment in this situation may 

dictate smaller intravenous doses of levothyroxine. 


SYNTHROID Injection by intravenous or intramuscular 
routes can be substituted for the oral dosage form 
when ingestion of SYNTHROID Tablets is 

precluded for long periods of time. 


How Supplied: SYNTHROID (sodium levothyroxine) 
Tablets are supplied as scored, color-coded compressec 
tablets in 6 concentrations: 25 mcg (0.025 mg)—orange 
.. . 50 mcg (0.05 mg)—white . . . 100 mcg (0.1 mg)— 
yellow ... 150 mcg (0.15 mg)— blue. . . 200 mcg 

(0.2 mg)—pink . . . 300 mcg (0.3 mg)—green. 


SYNTHROID (sodium levothyroxine) for Injection is 
supplied in 10 ml vials containing 500 mcg of 
lyophilized active ingredient and 10 mg of Mannitol, 
U.S.P. A separate 5 ml vial containing Sodium 
Chloride Injection, U.S.P. is provided as a diluent. 


Directions for reconstitution: Reconstitute the 
lyophilized sodium levothyroxine by aseptically adding 
5 ml of the Sodium Chloride Injection, U.S.P. 

to the vial. Shake vial to insure complete mixing. Use 
immediately after reconstitution. Discard any 

unused portion. 
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Less Trauma 
Lower Cost 


“Copeland Reusable Fetal Scalp Electrode 


ieee Eee 
from SONICAID 


Unique Needle Design—Locks in place — No Exposed Points 


Positive spring tension holds the 
Copeland electrode in place during 
vaginal examination. No fetal trauma 
observed in 5,000 monitored fetuses— 
Ghosh, A.K. & Tipton, R.H., Lancet 
i:1075 (May 15) 1976. 


Price: 





For details write: Sonicaid, Inc., P.O. Box 714, Dept. M.Fredericksburg, Virginia 22401 (703) 898-6820 












e Optimal ECG Signal with Only 1!2 mm Tissue Penetration 

e Virtually no dislodgment...No interruption in Monitoring 

e Minimal Dilatation...No Amnioscope...No Introducer 
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A prepaid group health plan (Multi-specialty) 
opened July, 1976, for employees of R.J. Reynolds 
Industries, Inc. Assured growth, continuing expansion. 
The following board-qualified specialists are needed: 
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insurance paid. Relocation expenses paid. 
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the urological 
pathogen... 
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Peak concentrations of approximately 2400 mcg/ml and 4000 mcg/ml, respec- 
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: Most frequently reported adverse reaction is pain on injection. Please see next ` 
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e Convenient I.V. or I.M. administration at same dosage schedule 
When, in your judgment, serious UTIs require immediate therapy, Ancef' may 
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oee next page for brief summary of prescribing information. 
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. Before prosgribi ibing, see complete presoribing information in ser 


. literature or PDR. The following isa briet summary. 


-INDICATIONS ' 


Ancef® (sterile cefazolin sodium, SK&F] is indicated in the tfeatment | 
of the following serious. infections due to susceptible organisms: 
Respiratory tract Infections due: to Streptococcus (Dipiococcus 
pneumoniae, Klebsiella species, Hemophilus influenzae, Staphylo- 


.coccus aureus (penicillin-sensitive and penicillin- -resistant), and group 


A beta-hemolytic streptococci. 

injectable benzathine penicillin is considered to'be the drug of choice 
in the treatment and. prevention of streptococcal imections, Including" 
the prophylaxis of rhéumatic fever. . 


‘Ancef is effective in the eradication of Streptococci from the nasó- 


subsequent prevention of rheumatic fever are not available at present. 


Genitourinary tract infections due to Escherichia Coli, Proteus: 
mirabilis, Klebsiella species, and some s: rains of ran and : 
enterococci. 


. Skin and soft-tissue Infections dueto S. aureus (peniciffin-sensitiva 


and penicillin-resistant) and group A beta- hemolyt C streptococci 
and other strains of streptococci. 


Bone and joint infections due to S, aureus. , ' » 
Septicemia due to Str pneumoniae, S. aureus ( Viciiiinséaneliva.: 
and penicillin- resistant), P. mirabilis, E. coli, and Klebsiella species. ' 
Endocarditis due to S. aureus (penicillin-sensitive and penicillin- 
resistant) and group A beta-hemolytic streptococci. 


Appropriate culture and susceptibility studies should be Per oec to 


determine susceptibility of the causative organism to Ancef.. 


CONTRAINDICATION ^ 
‘Ancef’ is contraindicated in patients with: known allergy to the 


un" cephalosporin group of antibiotics. 
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allergenicity of the penicillins and the cephalosporins. Patients have . 
been reported to have had severe reactions Uneiudipg raped to 
both drugs. 

Antibiotics, including 'Ancef', should be simiristered dautiousiy to 
any patient who has demonstrated some form of allergy paro 

o drugs. 
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" Prolonged use of 'Ancéf may resuit in the overgrowth o nonsuscep 
tible organisms. Careful clinical observation o 


the patient is essentis 


If superinfection occu rs during therapy, appropriate measu [es shou 


be taken: 


When 'Ancef' is administered to patients with low urinary output 


^ * because of impaired renal function, lower daily dosage ts required 


(see dosage instructions in the package literature). 


ADVERSE REACTIONS 


- A fa se-positive reaction for glucose in the urine may occur with 
. Clinitest® tablets; use glucose enzyme-type Regents. 


The following reactions have been reported: Drüg fever skin rash, 
vulvar pruritus, eosinophilia, neutropenia, leukopenia, thrombocy- 
themia, and positive direct and indirect Coombs tests have occurrec 


1 Transient rise in SGOT, SGPT, BUN, and alkaline phosphatase levels 


has been observed without clinical evidence of renal or hepatic: 


impairment, Nausea, anorexia, vomitin 
- asis Coral thrush) have been reported. 


, diarrhea, and oral candidi- 
ain at the site of injection 


after intramuscular administration has occurred, some with.indura- , 


tion. Phlebitis at the site of injection has been noted. Other reactions. 


have included genital and anal pruritus, genital moniliasis, and 


vaginitis. 
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'Ancef' may be administered intramuscularly or; intravenously 
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Effect of pregnancy hormones on herpesvirus and other 


deoxyribonucleic acid viruses 


MARVIN S. AMSTEY, M.D. 
Rochester, New York 


Clinical impressions and observations of genital herpesvirus infections indicate that lesions 
are more persistent and more severe during pregnancy. Several explanations are possible: . 
an altered immune state, increased vascularity and blood flow, anc/or increased viral 
infectivity due to increase in one or more hormones during pregnancy. Studies presented 
here were directed toward investigating the latter possibility. Herpesvirus, type 2, isolated 
from a genital lesion was titrated in WI-38 cells in the absence anc presence of estriol, 
progesterone, human chorionic gonadotropin (hCG) and human placental lactogen. Two 
other deoxyribonucleic acid (DNA) viruses, adenovirus type 7 and vaccinia virus, were 
included for control purposes. Although estriol significantly inhibited and hCG significantly 
enhanced the single-cycle production of herpesvirus, there was little or no effect of these 
hormones on adenovirus. Progesterone, after 48 hours but not after two hours of 
preincubation, inhibited production of herpesvirus and vaccinia virus but had no effect on 
adenovirus, When end-point titers were measured after multiple cycles of viral growth, there 
were no differences in viral titers with any of the hormones, except for a slight reduction 
with estriol. Except for the uniform effect of progesterone on DNA viruses, hormonal effects - 
on viral production cannot be generalized from experiments with one virus. (AM. J. OBSTET. 


GYNECOL. 129: 159, 1977.) 


CLINICAL AND laboratory observations of genital 
herpesvirus infections indicate that the lesions are 
more persistent and severe during pregnancy." ? Sev- 
eral explanations are possible: the altered immune 
state of pregnancy,® increased vascularity and blood 
flow, allowing greater penetration and dissemination 
of virus, and/ or changes in viral infectivity due to one 
or more hormones. This latter explanation may be an 
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independent action or an explanation for the first 


possibility, i.e., changes in immunity. 

Studies were designed to test the effects of various 
hormones which are increased in pregnancy for their 
effect on virus replication. Cell culture systems were 
used to test these effects independently from immune 
mechanisms which would not be operative in in vitro 
systems. Estriol glucuronide, progesterone, human 
chorionic gonadotropin (hCG), and human chorionic 
somatomammotropin (hPL) were each tested by 
measuring the final titers and determining single- 
cycle-production curves for herpesvirus, type 2. Con- 
trols consisted of measuring end-point titers and 
single-cycle-production curves for this virus in the ab- 
sence of hormones. Additionally, two other, deoxyri- 
bonucleic acid (DNA) viruses—adenovirus, type 7, 


and vaccinia virus—were used to determine if any 
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Fig. 1. Single-cycle prodüction of herpesvirus, type 2, strain E, 


M., after two hours of preincubation of WI-38 cells with vari- - 


ous hormones. There appeared to be an enhancement of viral 
production by a crude hCG preparation and inhibition of 
viral production by estriol. 


observed hormonal feci were generalized or were 


specific for herpesvirus, type 2. 


Material and methods 


Viruses. All herpesvirus titrations were, done with 
herpesvirus, type 2, strain E.M., in its fourth or seventh 
WI-38 cell passage. Vaccinia virus was obtained from 
Wyeth Labs., Philadelphia, Pennsylvania, as Dryvax 
and passed twice in WI-38 cells prior to use in these 
experiments. Adenovirus, type 7, strain T, was used in 
an unknown passage level in WI-38 cells. 

Media, Medium for growing cell cultures was Fagle's 
minimal essential medium, supplemented with 10 per 
cent fetal calf serum, penicillin (100 u per milliliter), 
and streptomycin (100 wg per milliliter). For mainte- 
nance medium, the fetal-calf serum was reduced to 2 
per cent. Ethanol at a final concentration of 0.05 per 
cent was included in the maintenance medium for all 
control cultures used i in experiments testing estradiol 
and progesterone. ‘This was necessary to control for the 
ethanol needed to dissolve the hormone bases as de- 
scribed below. 

Tissue cultures. WI-38 cells in their fifteenth culture 
passage were obtained from Flow Labs., Inc., Rockville, 
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Maryland. The cells were trypsinized and planted ii 


small plastic Petri dishes (Falcon Plastics, Oxnard 
California) 35 by 10 mm. Cultures were incubated a 


37° C., in a humidified (99 per cent) atmosphere of | 
per cent carbon dioxide. The pH of the medium wa 
7.25 throughout the time course of the experiments 
The average cell density in a fully sheeted monolaye 
was approximately.7.5 x 10° cells. 

Hormones. hCG and estriol glucuronide were ob 
tained from Sigma Chemical Co., St. Louis, Missouri 
They were used at concentrations in the tissue culture 
of 25 International Units (LU.) and 10 wg per millili 
ter, respectively. hPL or sommatomammatropin wa 
obtained from Nutritional Biochemicals Corp., Cleve 
land, Ohio, and was assayed by them as 95 per cen 


‘pure. It was used in. a concentration of 25 LU. pe 


milliliter. Progesterone base was obtained fron 
Schwarz Mann, Orangeburg, New York, and used in : 

concentration of 5 ug per milliliter. The hormone wa 
first dissolved in 95 per cent ethanol and then in tissu 
culture medium so that.the’final ethanol concentration 
was 0.05 per cent. Preliminary experiments revealec 
that none of these concentrations were toxic to WI-3: 
cells over the two-weék observation. 

Experimental design. Petri dishes, fully sheeted diii 
WI-38 cells, were drained of their medium which con 
tained the appropriate hormone for one, two, or 4 
hours prior to infection. Cell monolayers were inocu 
lated with 2 ml. of maintenance medium containing’; 
suspension of 5.3 logis tissue culture infectious dost 
(TCIDs9) of herpesvirus. This provided an inpu 
ratic of infectious virus to cell of approximately one 
After incubation at 37° C. for one hour, the cel 
monolayers were washed three times with Earle bal 
anced salt solution and fed with maintenance mediun 
containing the appropriate hormone. The. culture 
were reincubated at 37° C. At six, 10, 21, 28, and 3: 
hours after washing, 0.5 ml. of medium was removet 
(repiaced with 0.5 ml. of fresh medium) and assaye« 
for virus. Titrations were done on these assay sample 
às described below for end-point titrations. 

The growth curves obtained were computed from 
the geometric mean titers of three experiments. Com 
parison of these “one-step” growth curves were madi 
between controls (no hormone) and hormone 
containing, virus-infected cultures. 

In order to determine whether the observed effect 
could be generalized to other DNA viruses, a compari 
son between the one-step or single-cycle growth curve; 
for herpesvirus and adenovirus was made. Also, th« 
effect of progesterone on these two viruses and vac 
cinia virus was determined. For these experiments, the 
cell cultures were maintained in niedium containing ! 
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0 10 20 30 40 0 10 20 30 40 
HOURS AFTER INFECTION HOURS AFTER INFECTION 
Fig. 2. The effect of progesterone on the single-cycle produc- Fig. 3. Single-cycle production of adenovirus, type 7, strain T, 
tion of herpesvirus, type 2, strain E. M., after WI-38 cells were after two hours of-preincubation of WI-38 cells with various 
incubated for 48 hours in the presence of progesterone be- hormones. There were no hormonal effects on the produc- 
fore viral inoculation. tion of this virus in this culture situation. 
pg per milliliter of progesterone for 48 hours prior to tures, additional virus was produced in the presence of 
infection. The vaccinia virus had a üter of 5.1 logio _ hPL for an additional 10 hours, with a titer of 2.1 logio 
TCIDs, and the adenovirus had a titer of 5.2 logio achieved instead of approximately 1.6 logi; per 0.025 
TCIDs59 in the 2 ml. of virus suspension used for inocu- ml. without hPL. 
lation. The procedures otherwise were the same as de- After a two-hour preincubation period with proges- 
scribed above. terone, there was no difference in virus production 
. Other experiments were done to compare final over 22 hours when compared to the control herpes- 
end-point titers of herpesvirus, type 2, with and with- virus culture. However, after 48 hours of preincuba- 
out each hormone. For these experiments, tenfold di- tion of the cell culture in progesterone, there was 
lutions of virus were made in maintenance medium, marked inhibiuon and delay of virus production (Fig. 
and 10 wells of a microtiter plate (Linbro) were inocu- 2). Estriol consistently inhibited herpesvirus produc- 
lated with each dilution. The wells of the microtiter tion, as shown in Fig. 1. 
plates were previously inoculated with WI-38 cells, and Whereas significant enhancement in herpesvirus 
each well had a complete monolayer. "growth" occurred with hCG and hPL and significant 
The wells were observed for one week or until no inhibition occurred with estriol, no effect was noted for 
additional cytopathic effect was noted. All titers in adenovirus (Fig. 3). There were no differences in viral 
these and all other experiments were calculated by the growth when adenovirus was preincubated with estriol, 
Karber* method. progesterone, hPL, or hCG. A lack of effect on 
adenovirus yield was also evident after 48 hours of 
Results preincubation in progesterone alone (Fig. 4). However, 
The effects of the various hormones on herpesvirus, there did appear to be a 10 hour lag in the onset of 
type 2, growth are shown by the single-cycle viral adenovirus production, although the rate of produc- 
production curves illustrated in Fig. 1. The curves were tion was unchanged. | 
obtained after a two-hour preincubation with the hor- Although a 48 hour incubation with progesterone 
mones. The time to reach maximum titer in the control produced a "growth" inhibition for herpesvirus and 
was 14 hours. This time was shortened to 11 hours for little or no effect on adenovirus, there was an actual 
kCG which also caused an increase in infectious virus inhibitory effect on vaccinia virus growth (Fig. 5). Some 
production from a maximum of 1.85 logi to 2.55 logio vaccinia virus production occurred up to 11 hours after 
per 0.025 ml. There was a similar, but not as great, ^ innoculation, but this remained constant for the next 


enhancement with hPL. In contrast to the control cul- seven hours, only to be significantly. reduced to almost 
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Fig. 4. The effect of progesterone on the single-cycle produc- 
tion of adenovirus, type 7, strain T, after WI-38 cells were 
incubated for 48 hours with progesterone before viral inocu- 
lation. There appeared to be a 10 hour lag in onset of produc- 
tion of virus but no inhibition in the rate of production or 
final yield of adenovirus. 


immeasurable levels four hours later. End-point titra- 
tions of herpesvirus in any hormone, after a one-hour 
preincubation period, were the same except for a slight 
reduction when herpesvirus was titrated in the 
"presence of estriol, 10 wg per milliliter (Table I). 
A + 0.3 logis TCI Ds per 0.025 ml. is the standard er- 
ror in this titration system. 2 


Comment 


The slight enhancement of herpesvirus by crude 
hCG (5,000 LU. per milligram of powder, Sigma 
Chemical Co.) may be due to another factor in the 
preparation, as suggested by Knox and associates? who 
used the same hCG preparation. It is possible that the 
hPL preparation from Nutritional Biochemicals Corp. 
has a similar impurity. The effects of progesterone.and 
estriol, on the other hand, must be due solely to the 
hormone and not impurities because of the nature of 
the chemicals used. Whatever the factor in the crude 
hCG preparation, it specifically affected herpesvirus 
and not adenovirus. Likewise, Knox and associates 
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HOURS AFTER INFECTION 


Fig. 5. The effect of progesterone on the single-cycle produc 
tion of vaccinia virus (Dryvax strain) after WI-38 cells wer 
treated with progesterone 48 hours before viral inoculatior 
The inhibitory effect on vaccinia virus production is striking 


Table I. End-point titrations of herpesvirus 
in various hormones* 


Hormone Control titer 
Estriol, 5 ug/ml. 4.4 4.5 
Estriol, 10 pg/ml. 4.0 4.5 
hoG, 25 LU./ml. 4.] 4.0 
hPL, 10 ug/ml. | 48 4.5 
hPL, 20 ug/ml. 0.2 4.9 
Progesterone, 5 ug/ml. 4,4 4.6 . 


*Titrations were done in WI-38 cells after cells were prein 
cubated for one hour. Titers are geometric means of three o 
more titrations. 


t Controls are titrations of herpesvirus done simultaneous! 
withcut hormone present. 


found a suppression of cytomegalovirus and an en 
hancement of herpesvirus. We could not duplicat 
their enhancement of herpesvirus end-point titers wit} 
hCG. 

The WI-38 cells used in these experiments are a dip 
loid line of female human lung fibroblasts. The sex o 
the cell is important since many earlier experiment 
have shown differential effects of hormones on mak 
and female cells and animals. For example, thi 
tumorigenic effect of adenovirus-12 is greater in fe 
male than in male hamsters.9 The same thing has bee! 
shown in tissue culture systems where this virus trans 
forms more female cells than male cells.’ Because o 
these early experiments, it is reasonable to assume tha 
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viruses might be differentially affected by various 
hormones. This was demonstrated in the experiments 
described above: Marked inhibition of adenovirus-12 
transformation occurred in female cells treated with 
estrovarin and in male cells treated with progesterone, 
testosterone, and estrone. Cortisone enhanced this 
viral transformation in female cells. Similarly, estradiol 
and stilbesterol stimulated the growth of equine en- 
cephalitis virus in mice, but progesterone had no ef- 
fect.? | 
.— At a finer level, some of these observations may be 
explained by noting that many of the hormones will 
alter cellular enzyme systems responsible for a wide 
variety of activity. hCG stimulates adenylate cyclase,’ 
and the bactericidal activity of myeloperoxidase is en- 
hanced by estriol and estrone.’® At whatever level the 
effects of various hormones are observed, one may not 
assume that this effect will occur in any cell type or 
affect another organism (virus or bacterium) in a simi- 
lar fashion. 

The experiments reported here demonstrated an 
enhancement of herpesvirus growth by hCG and hPL 
and an inhibition of growth by estriol. With a longer 
incubation time, progesterone also inhibited virus 
growth. These changes were apparent only if the first 
cycle of growth was observed. In other words, if all cells 
were infected simultaneously by addition of as many 
infectious virus particles as there were cells, the first 
production of virus by the infected cells was differen- 
tially affected by the hormones. However, if the newly 
formed virus was allowed to continue its infection of 
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the cell sheet over the next several days, no differences 
could be seen in the final titers of this virus. 

None of the changes seen with hormones affecting 
the growth of herpesvirus was seen when adenovirus, 
type 7. was tested. There was a slight delay in the 
production of new adenovirus when the cells were 
treated for 48 hours with progesterone. This six to 12 
hour delay was not as great as the 10 to 20 hour delay 
and inhibition of herpesvirus production and not 
nearly as marked as the almost total inhibition of vac- 
cinia virus production by progesterone. This compari- 
son of three DNA viruses grown in the presence of 
progesterone emphasizes the individual behavior of 
each virus with the same hormone. 

Whether the hormones are interfering with or en- 
hancing viral attachment; viral adsorption or enzyme 
systems responsible for viral nucleic acid and/or pro- 
tein synthesis cannot be ascertained from these exper- 
iments. However, these differential points should be 
tested. Also, it is not possible from these experiments to 
explain the persistence and severity of herpesvirus in- 
fection during pregnancy. Although there was growth 
enhancement by hCG and hPL, this did not appear to 
be greater than the inhibition by estriol or by the 48 
hour cell treatment with progesterone. Perhaps com- 
binations of these hormones will have different and 
unexpected effects; these questions are being investi- 
gated. A more fruitful explanation of the effects of 
pregnancy on herpesvirus or other viral infections may 
be sought in measuring several cellular and humoral 
immune responses to this virus during pregnancy. 
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Hemorrhagic diathesis due to consumption coagulopathy occurs in about 10 per cent of 
cases of abruptio placentae. Approximately one in five of these patients presents with 
failure of progress in labor due to uterine inertia which is refractory to amniotomy with 
intravenous oxytocin infusion. In the past, the development of uterine inertia in such 
circumstances frequently left the obstetrician with no other choice than to resort to 
, cesarean section delivery. This course of action is, for obvious reasons, fraught with risk to 
the mother. The information obtained from this study can be summarized as follows: (1) It 
` suggests that patients who develop uterine inertia have an associated hyperfibrinolysis as . 
evidenced by markedly raised serum levels of fibrin degradation products (FDP). (2) The 
intravenous infusion of Trasylol in patients with abruptio placentae and uterine inertia ` 
produces a rapid recoordination of uterine activity and results in steady progress toward 
vaginal delivery within +eight hours. (3) A steady decline in serum FDP concentrations and 
a progressive rise in platelet count followed administration of Trasylol. This suggests that 
the drug limited progression of the comsumption coagulopathy in the cases described. The 
pathogenesis of paradoxical uterine inertia as seen in a small number of cases of abruptio - 
placentae with coagulopathy is discussed ‘and theories are advanced as to possible 
mechanisms whereby Trasylol might exert its effect on uterine activity. (AM. J. OBSTET. 


GYNECOL. 129: 164, 1977.) 


ABRUPTIO PLACENTAE is one of the major causes of 
perinatal death in the Groote Schuur Hospital Obstet- 
ric Unit. The incidence of this condition is approxi- 
mately 1.5 per cent in a population of 18,000 obstetric 
admissions to this institution per year. The high inci- 
dence of abruptio placentae in the patient population 
group treated here is probably related to poor nutri- 
tion, suboptimal socioeconomic conditions, and poor 
patient utilization of existing prenatal facilities. 

In about 10 per cent of cases, ábruptio placentae is 
associated with a clinically overt coagulopathy as man- 
 ifested by a hemorrhagic diathesis. Of all obstetric 
complications, this combination is the most lethal. The 
perinatal mortality rate approaches 100 per cent and 
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the maternal morbidity and mortality rates are e» 
tremely high. E 

Abruptio placentae has a profound effect on uterin 
contractility. This can be appreciated when one trace 
the sequence of events that commonly follows the pr 
mary insult. Placental separation is rapidly followed b 
myometrial contraction and retraction, which produce 
tenseness and irritability of the uterus on abdomin: 
palpation. 'The onset of labor, which commonly fo 
lows, then progresses more rapidly toward deliver 
than in unaffected cases. In a small percentage c 
cases, however, a paradoxical diminution in uterine at 
tivity occurs and then progresses rapidly toward tot: 
uterine atony and inertia. This renders the uterus re 
fractory to stimulation with oxytocin.” ? Approximatel 


:3 per cent of cases of abruptio placentae admitted t 


the Groote Schuur Hospital Obstetrics Unit during th 
period 1970 through 1975 were found to fall into th 
last category. It was observed that all were associate 
with a major degree of abruptio placentae. This wa 
evidenced by the fact that the fetus was always dead 1 


. such cases, that the retroplacental clot almost invariab! 
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measured more than 1,000 G6. and that an associated, 


clinically overt coagulopathy (hemorrhagic, diathesis) 
always coexisted with the uterine inertia. ' 
More than 850 cases of abruptio placentae were ad- 


mitted to this institution during the period 1970 . 
through 1975. In 86 cases, abruptio placentae was 


further complicated by the coexistence of a severe, clin- 
ically overt coagulopathy. Twenty-three of these pa- 
tients developed uterine inertia which was diagnosed 
on the basis of criteria to be defined later. Five mater- 
nal deaths directly attributable to abruptio placentae 
occurred in the group of 86 patients-mentioned above 
who had an associated coagulopathy. Three of these 
maternal deaths followed difficult cesarean deliveries 


-which were performed i in the face of uterine inertia, 


refractory to amniotomy and oxytocin stimulation. 
While it was apparent from our own observations 

that uterine inertia did not occur in the absence of a 

clinically overt coagulopathy, it was also clear that only 


about 20 per cent of cases of abruptio placentae with - 


clinically apparent coagulopathy developed this com- 
plications. In addition, work by other investigators sug- 


: gested that high concentrations of fibrin degradation 


products (FDP) inhibits myometrial contractility both 
in vitro and in vivo.” ? It was against this background 
that a prospective study was embarked upon. - 

The following were the objectives that were set: (1) to 
investigate for a possible association between hyper- 
fibrinolysis and uterine inertia in patients, with abrup- 
tio placentae and coagulopathy; (2), to investigate 


whether administration of the protease inhibitor 


Trasylol* (Bayer Pharmaceuticals), a drug with an- 
tifibrinolytic, antithromboplastic, and antikallikrein ef- 
fects,°"'* would facilitate a reinstitution of coordinate 
uterine activity in patients in whom abruptio placentae 


‘was complicated by uterine inertia. 


Patients, methods, and material 


Two separate studies were designed in an ‘attempt to 
fulfill the objectives outlined above and restated below. 

First study. 

Objective. The objective of the first study was to inves- 
tigate for an association between hyperfibrinolysis and 


uterine inertia in abruptio placentae. This study was 


conducted in two separate stages. 

STAGE 1. This stage involved a pilot study on 15 pa- 
tients who, on admission to the labor room, were found 
to have abruptio placentae with an associated, clinically 
overt, coagulopathy. The time of abruption was ascer- 
tained as accurately as possible from onset of bleeding 


States. 


*Trasylol is nòt available for general use in the United | 
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[]CAESAREAN SECTION 
VÀ VAGINAL DELIVERY 








O —m o 5h OO - 0 «0 


, EDP IN MICROGRAMS PER MILLILITRE 


Fig. 1. Part 1 of the study (15 patients) shows the relationship 


‘between abruptio placentae-delivery intervals and peripheral 


serum FDP concentrations at delivery. 


" and/or pain, whichever occurred first. Venous blood 


was drawn at delivery and was assayed for FDP levels 


with the Thrombowelco-Test (Wellcome Laboratories). 
This screening test accurately measures plasma FDP 
concentrations within a given range. 

Stace 2. The second stage was performed with the 
aid of eight patients who were admitted to the labor 
room for the same reason as were patients belonging to 
the first stage. Blood was drawn from a cubital vein at 
two-to four hourly intervals from the time of admis- 


-sion, through delivery (whether this occurred vaginally 


or by cesarean section), until eight to 12 hours post 
partum. A special point was made of ensuring that a 


~- . maternal blood sample was drawn at the time of deliv- 


ery. The specimens were immediately assayed. for 
serum FDP levels with the tanned. red blood 
cell hemagglutination-inhibition technique (TRCHID. 
This test is accurate for the measurement of FDP con- 


centrations as low as 0.6 wg per milliliter. ; 
. The patients studied were all multiparous. Their 


. ages ranged between 22 and 30 years and the lengths 


of their gestations, assessed on the basis of postnatal 


‘pediatric evaluation of the dead fetuses, ranged from 


j 


29 to 30 weeks. Only two of 23 patients (comprising 


Stages 1 and 2 of the study) gave à history of prenatal 


clinic attendance within 1 month of their-admissions to 
the hospital. Neither of these two patients had at the 
time of their last prenatal clinic attendance shown signs 


of toxemia. Only eight of the 23 patients had received 


any form of prenatal care during their current preg- 


 nancies. 


‘AL patients. were managed by transfusing whole 


. blood (as frësh as possible) or the appropriate equiva- 


lent in blood components. The volume infused was 


regulated according to changes in the central venous 


_ pressure. Where there was failure to achieve adequate 


-hemostasis, the patient was given 4 Gm. of fibrinogen 


intravenously. In addition, platelet concentrations 
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Fig. 2. Serial FDP levels in eight patients (Part 2 of study) 
from the time of admission, through delivery, and into the 
postpartum period. 


were transfused where indicated. Electrolyte imbalance 
and acid-base abnormalities were treated, renal func- 
tion was evaluated, and diuretics were administered 
when indicated on the basis of a falling urine output in 
the presence. of normal or raised central venous 
pressure readings. Respiratory status was constantly 
evaluated and ‘re-evaluated clinically and by blood 
gases. All patients received hydrocortisone empirically 
for its lysosomal stabilizing effect. Broad-spectrum 
antibiotics were administered prophylactically. An am- 
niotomy was performed on admission in all cases and 
an intravenous oxytocin infusion was commenced. 

For the diagnosis of consumption coagulopathy to be 


made, the following hematologic criteria had to be 


fulfilled on admission: (1) plasma fibrinogen concen- 
trations of less than 150 mg. per 100 ml. (Haanen 
method)'?: '4; (2)platelet count of less than, 150,000 per 
cubic millimeter, when measured in parallel on the 
Coulter counter and by phase-contrast microscopy; 
(3)serum FDP greater than 20 wg per milliliter. 

In patients belonging to Stage 1 of this study, a 12 
hour period of observation preceded the decision of 
whether or not to perform cesarean section on the basis 
of uterine inertia. In only one instance was the decision 


made prior to this period. In this case, cephalopelvic. 


disproportion was diagnosed soon after admission and 
prompted immediate cesarean section. 
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. ‘Second study. 
Objective. The objective of the second study was 


investigate the effect that administration of Tras; 


wculd have on uterine activity in cases of abrup 
placentae complicated by inertia. Eight nonwhite, m 
tiparous patients in whom uterine inertia had be 


. diagnosed were investigated. This diagnosis was ma 


after vaginal examinations every two hours failed 
reveal any sign of cervical dilation over a period of 
hours despite adequate management and vigorous 
tempts to stimulate uterine contractions by amnioto: 
and oxytocin infusion. The ages of the patients rang 
from 21 to 27 years. Length of gestation was calcula: 
from the date of the last menstrual period a 


confirmed by postnatal pediatric evaluation of the de 


fetuses. Duration of pregnancies ranged from 31 to 
weeks. Only one patient had attended a prenatal cli 
pr:or to admission. This patient had attended the cli 
on two occasions, six weeks apart. At her last atte 
dance, two weeks prior to her emergency admission 
hospital, there had been no evidence of pre-eclamp: 
Two patients gave histories that hypertension h 
complicated at least one of their previous pregnanci 
Interrogation fixed the probable time of abruption 
having begun more than four hours prior to em 
gency admission to the labor room, in all cases. 

The basic regimen of subsequent management e 
ployed in such cases and the criteria upon whick 
diagnosis of consumption coagulopathy was based : 
the same as outlined for patients on the first study (: 
above). | 

Once the diagnosis of uterine inertia was made 


the basis of the criteria outlined above, an open silico 


rubber catheter was passed transcervically, beyond t 
presenting part, into the uterine cavity. The cathe: 
was connected via a transducer to a tocograph.* T 
catheter was flushed intermittently with an tsoto} 
saline solution in an attempt to maintain patency. L 
fortunately, the procedure was almost invariably co 
plicated by blood clot and debris which clogged t 
catheter. Therefore, although qualitative graphic p 
terns in uterine pressure did emerge in all cases, t 
cannot be interpreted as representing exact quanti 
tive changes in uterine pressure (see Figs. 54, 5B, a 
5C). 

Blood was drawn from a cubital vein at two-to fot 
hour intervals, from the time of admission throu: 
delivery and on several occasions thereafter for 
further period ranging from 12 to 24 hours. Tl 


*Roche Medical Electronics Div., Cranbury, New Jers 
08512. 
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` blood was immediately submitted for specific coagula- 


tion studiés. These included platelet counts in parallel 
on the Coulter counter and by phase-contrast micros- 
copy, plasma fibrinogen with the Haanen method??: 1! 
and measurements of FDP with the TRCHII.* | 

Clinical evidence of uterine inertia, supported by 
qualitative tocographic information, was correlated 
with serial changes in plasma FDP concentrations. 
Once the diagnosis of uterine inertia had been made, 
the patients received 1,000,000 U. of Trasylol intrave- 
nously, followed by 500,000 U. every two hours (via the 
same route) until delivery. Subsequent changes in 
uterine activity and serum FDP concentrations were 
looked for. Thé plasma fibrinogen concentrations, 
platelet counts, and serum FDP concentrations on ad- 
mission were used as indices of severity of the con- 
sumption coagulopathy. A significant and sustained 
decline in serum FDP concentrations, mirrored by a 
progressive rise in platelet count, was interpreted as 
indicating limitation of the consumption coagulopathy 
(see "Comment"). 

Results of first study. Fig. 1 shows results from Stage 
1 of the first study and reveals the following: (1) In all 
patients in whom consumption coagulopathy was asso- 
ciated with FDP levels of less than 320 ug per milliliter 
the abruptio placentae-delivery interval was less than 
six hours in duration. Only one case (mentioned above) 
required cesarean section because of cephalopelvic 
disproportion. In five of seven patients in whom the 
serum FDP levels were found to be greater than 320 ug 
per milliliter, the abruptio placentae-delivery intervals 
were 12 bours or longer. (2) In four of the seven pa- 
tients in whom the serum FDP levels were found to be 
greater than 320 ug per milliliter, a diagnosis was made 
of uterine inertia and a cesarean section was carried 
out. 

Stage 2 of the study is depicted in Fig. 2. This reveals 
the following information: (1) Two of three patients 
admitted with FDP levels exceeding 320 ug per milliliter 
developed uterine inertia which necessitated cesarean 
delivery. (2) In the one case where vaginal delivery did 
occur despite initial serum FDP concentrations being 
above the critical level of 320 ug per milliliter, these 
levels fell precipitously prior to full dilation of the cer- 
vix. (3) Five patients had serum FDP concentrations 
well below 320 wg per milliliter on admission. Of these, 
four had experienced rapid labors with vaginal deliv- 
ery occurring within 12 hours. In the one case (No. 1) in 
which inertia developed despite the fact that the FDP 


*Burroughs Wellcome Co., Research Triangle Park, North 
Carolina. l 


Uterine inertia complicating abruptio placentae 167 


800 









-— PRIOR TO TRASYLOL 
P ^. POST TRASYLOL 
e., 3 ~ POST PARTUM 


roo 
600 
500 
400 
300 


200 - 


F.D.P MICROGRAMS PER MILLILITRE 


0 
0 24 6 8 IO I2 14 16 I8 20 22 24 26 28 30 32 


TIME IN HOURS 


Fig. 3. Serially measured serum FDP levels traced in eight 
patients admitted with abruptio placentae complicated by 


consumption coagulopathy and uterine inertia. These levels. 


were traced before, during, and after Trasylol therapy and 
cover the period from initiation of amniotomy and intrave- 
nous oxytocin infusion, through delivery, and well into the 


` postpartum period. 
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Fig. 4. Serially measured blood platelet concentrations traced 
in seven of eight patients with abruptio placentae complicated 
by consumption coagulopathy and uterine inertia. The pat- 
tern is traced before, during, and after Trasylol therapy and 
covers the period from the initiation of amniotomy and intra- 
venous oxytocin infusion, through delivery, and well into the 
postpartum period. Case No. 5 received treatment by platelet 
transfuston. 


levels were below 320 ug per milliliter on admission, a 
subsequent rise above this level occurred within three 
hours. This patient was delivered by cesarean section. 
(4) Delivery was always followed by a rapid and 
significant fall in serum FDP levels. The decline was 
usually steady but was more pronounced with increas- 
ing serum FDP levels at the time of delivery. 
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Fig. 5A. Case A: Transcervical intrauterine tocographic 
recordings following the intravenous administration of a bo- 
lus of one million units of Trasylol. 
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Fig. 5B. Case B: Transcervical intrauterine tocographic 


. recordings following the intravenous administration of a bo- 


lus of one million units of Trasylol. 
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-Fig. 5C. Case C: Transcervical intrauterine tocographic 


recordings following the intravenous administration of a bo- 
lus of one million units of Trasylol. 


Table I. Plasma fibrinogen concentrations on 
admission in eight patients admitted to the hospital 
with abruptio placentae and hemorrhagic diathesis 





Plasma fibrinogen concentration 
i (mg./100 ml.) 





47 
78 
109 
71 
19 
47 
(94 
99 
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Results of second study. Figs. 3 and 4 and Table I 
outline the results of coagulation studies performed on 
eight patients in whom uterine inertia was diagnosed 
within six hours of admission. Figs. 5 A, 5 B, and 5 C 
illustrate examples of the response to the intravenous 
infusion of Trasylol in such cases. | 

Fig. 3 depicts changes in seruni FDP concentrations 
from the time of admission, during the period of 
Trasylol administration, through delivery, and well 
into the postpartum period. Table I shows plasma 
fibrinogen concentrations on admission in the eight pa- 
tients included in the study and Fig. 4 traces serial 
platelet counts from the time of admission, during the 


Completion of 
y Trasylol infusion i i i i : 
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period of Trasylol administration through delivery 
and well into the. postpartum period. : 

The following information can be extracted fror 
Fig. 3: (1) All eight patients had markedly raised serur 
FDP concentrations on admission (above 300 ug per mil 
liter). (2) No significant decline occurred in serur 
FDP concentrations within the ensuing 6 hours prior t 
the administration of Trasylol. (3) The administratio: 
of Trasylol was associated with a significant decline i 
serum FDP concentrations in all cases. (4) Delivery oc 
curred, without exception, within 10 hours of com 
mencing Trasylol treatment. (5) Delivery was followe 
by a gradual fall in serum FDP concentrations in mo: 


. Cases. 


Fig. 4 provides the following information: (1) Plate 
let count was significantly reduced on admission in al 
cases. (2) No significant change occurred in platele 
counts prior to Trasylol administration. (3) The admin 


.istration of Trasylol was associated with a significan 


rise in platelet counts prior to delivery. (4) The incre 
ments in platelet count were continued following deliv 
ery in all but one case (No. 2). 

Table I shows that all patients had significantly r re 
duced plasma fibrinogen concentrations on admission 
. Figs. 5 A, 5 B, and 5 C represent the tocographi 
tracings in three multiparous patients admitted witl 
abruptio placentae and hemorrhagic diathesis wh 
were subsequently diagnosed as having uterine inertia 
It is shown that a recoordination of uterine contractilit 
occurred within a few minutes of the administration o 
Trasylol in all cases. This rapid response was seeri in al 
patients receiving this form of treatment for abrupti 
placentae with associated uterine inertia (see "Com 
ment").  ' 

` None of the patients experienced postpartun 
hemorrhage following the delivery of the products o 
conception and the retroplacental blood clot. Abdomi 
nal and pelvic examinations confirmed that in all case 
the uterus had retracted well and maintained this con 
dition following delivery. 


Comment 


Abruptio placentae of a major degree is almost invar 
iably followed by the onset of labor which progresse 
rapidly toward vaginal delivery.! It is consequenth 
rarely necessary to resort to cesarean section in th 
presence’ of abruptio placentae with a dead baby.’ 
However, in + 10 per cent of cases of abruptio placen 
tae, severe consumption coagulopathy supervenes 
When this occurs, uterine inertia resistant to. am 
niotomy and oxytocin stimulation develops in approx 
imately 20 per cent of cases. It can therefore be statec 
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. 
` that the over-all incidence whereby inertia complicates 
abruptio placentae is about 3 per cent. 

When progress in labor ceases as a result of this 
complication, the obstetrician is faced with the difficult 
decision of whether or not to perform a cesarean sec- 
tion. Apart from the fact that it is undesirable to re- 
sort to this form of delivery for a dead baby, major 
surgery performed on a patient with consumption 
coagulopathy and uterine inertia carries with it a high 
risk of uncontrollable hemorrhage. The bleeding oc- 
curs not only from the surgical site but also from the 
atonic postpartum Couvellaire uterus. Efforts aimed at 
securing hemostasis under such circumstances might 
of necessity require the incorporation of additional 
surgical procedures (e.g., hysterectomy or ligation of 
the hypogastric arteries) which could further aggravate 
morbidity and result in death. 

The results of this study strongly suggest that the 
intravenous infusion of the protease inhibitor Trasylol 
to patients with abruptio placentae complicated by con- 
sumption coagulopathy and uterine inertia results in a 
rapid and profound recovery of coordinate myome- 
trial activity and ensures progress toward vaginal deliv- 
ery within + eight hours. Moreover, the progressive 
rise in platelet counts and the fall in serum FDP levels 
that followed administration of Trasylol in the patients 
described suggest that the drug exerted a limiting ef- 
fect on the underlying consumption coagulopathy in 
these patients. 

In view of a demonstrated association between hyper- 
fibrinolysis and uterine inertia and the subsequent 


rapid recoordination of uterine contractions following . 


the administration of Trasylol, it would seem by impli- 
-cation that the drug acts to improve myometrial con- 
tractility and retractility via its antifibrinolytic effect. 
However, two observations in this study suggest that 
this explanation represents an oversimplification. The 
first is the fact that, although the results of the first 
study (see above) suggest the existence of a cause-and- 
effect relationship between hyperfbrinolysis and 
uterine inertia, the administration of Trasylol is fol- 
lowed by clinical signs of recoordination of uterine 
activity long before any decline in serum FDP concen- 
trations can be detected. Moreover, tocographic evi- 
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realized that the protease inhibitor Trasylol, apart 
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exerts an inhibitory effect on thromboplastin gen- 
eration.?!! Therefore, it is possible that the uterine 
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sociated consumption coagulopathy could be explained 
on the basis of the activation of one or more of these 
biological systems. 
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Lipid transport and metabolism in the postterm rabbit 


MARTIN I. SHAPIRO, Pu.D. 
JACQUES F. ROUX, M.D. 
Montreal, Quebec, Canada 


Gonadotropin-injected pregnant rabbits were delivered by cesarean section near term (27 
and 30 days after conception) (term, 31 days) and three and four days after term. Lipid 
metabolism of the postterm fetus, near-term fetus, and 3- and 4-day-old newborn rabbit 

was compared. Prenatal and postnatal body and organ weights as well as lipid 
concentrations in brain, liver, lung, brown adipose tissue, and placenta were determined. 
The half time (t'2) of free fatty acids (FFA) in the mother and fetus was.calculated following - 
a single maternal injection of 1-'“C-paimitate. Placental weight was unchanged after 30 
days’ gestation. A significant positive correlation existed between fatal body weight and 
placental weight. The weight of the brain increased proportional to body weight. Brain lipid 
concentration remained constant throughout the study period. Dramatic changes (a greater 
than 50 per cent drop) in fetal lipid concentration occurred in the liver when the postterm ` 
period extended beyond 34 days (between three and four days post term). The rate and 
time of peak appearance of radioactivity in fetal circulation indicated a peak shift at four ` 
days post term: Peak appearance was at about four minutes (30 days' gestation) increasing 
to eight minutes (four days post term). A slower rate of. FFA entry at four days post term 
versus 30 days' gestation was also noted. These changes implied some breakdown in 
placental transport (placental insufficiency). The concentration and tv2 of FFA in fetal 
plasma were maintained despite the significantly slower placental transfer of FFA. Maternal : 
compensation included a diminished t12; this was evidently inadequate, requiring, in 
addition, dramatic increases in fetal liver lipid mobilization. (AM. J. OBSTET. GYNECOL. 129: 


171, 1977.) 


THE DURATION Or pregnancy in women is 280 days. 
If extended more than two weeks, this pregnancy 
would be considered prolonged. In the rabbit, term is 
usually 31 days. Extensions to 34, 35, and even 36 days 
have been accomplished, equivalent to a human 
pregnancy of over 300 days. As pregnancy continues 
post term, the incidence of fetal and neonatal death 
and morbidity increases, presumably because of re- 
duced placental function, or placental insufficiency.® ?5 
Although clinically well defined, the. biochemical na- 
ture of postterm pregnancy and, in particular, associ- 
ated placental insufficiency is not well understood. 
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The transport of labeled free fatty acid (FFA) across 
the normal placenta has been examined in a number of 
experimental models.!': 17. 16; 23, 24 In the rabbit,” injec- 
tion of '*C-palmitic acid into the mother led to its rapid 
appearance in fetal circulation. The rate of transfer is 
sufficient to account for all the FFA that the fetus ac- 


cumulates during pregnancy. 


If placental insufficiency describes true functional 
changes, one might expect alterations in the transport 
of vital nutrients, in this case FFA and lipid. As a result 
of changes in transport, the postterm fetus should be 
affected homeostatically. The purpose of the present 
study is to evaluate experimentally the postterm period 
in the rabbit and, particularly, whether this period is 
characterized by changes in lipid transport and/or me- 


. tabolism. 


Material and methods - 


Nonradioactive lipids were purchased from Applied 
Science Labs. Inc., State College, Pennsylvania. All 
chemicals used were of reagent grade. Ethanol* was 
used directly. Other solvents were obtained redistilled 


 '*U. S. Industrial Chemicals Co., New York, New York. 
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Fig. 1. Positive correlation between fetal and placental weight. 


from A & C American Chemicals, Montreal, Quebec, 
Canada. Water was glass distilled and then deionized. 
Thin-layer plates (silica gel F-254,.0.25 mm. thickness, 
E. Merck A. G., Darmstadt, West Germany) were ob- 
tained from Brinkman Instruments Ltd., ‘Toronto, On- 
tario, Canada. 

1-"4C-Palmitic acid (specific activity, 52 to 58 mCi 
per millimole) was purchased from New England Nu- 
clear, Boston, Massachusetts, and Amersham/Searle 
Corp., Don Mills, Ontario, Canada. Its purity was es- 
tablished by thin-layer chromatography and found to 
be greater than 95 per cent. | 

Pregnant New Zealand white rabbits (Canadian 
Breeding Farm and Laboratories Ltd., Laprairie, Que- 
bec, Canada) weighing 3.1 to 5.6 kilograms were in- 
jected with 40 U. of human chorionic gonadotropin* 
per kilogram of body weight on Day 26 of pregnancy. 
This gonadotropin prolóngs gestation beyond the 


* "A P.L.," Ayerst Labs., Montreal, Quebec, Canada. 
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Fig. 2. Rate and time'of appearance of radioactivity in plasma 
of animals at 30 days’ gestation and four days post term (35 
days’ gestation) 


normal 30 to 32 days.” The present report.compares 
rabbits 27 and 30 days near term to 34 and 35. days’ 
gestation (three and four days post term). 

Cur experimental procedure is as follows: Animals 
were fasted overnight prior to operation (approxi- 


` mately 16 hours). After light sedation with diazepam* 


and pentobarbital,? a catheter was introduced into the 
femoral artery of the pregnant rabbit. Radioactive 
palmitate (sodium salt. complexed with rabbit serum 


albumin)!’ was then administered as a single injection. 


Maternal blood was immediately sampled for six to 
eight minutes at one-minute intervals. Fetuses were 
removed at predetermined times by cesarean section, 
and blood was obtained by cardiac-puncture. Portions 
of the initial and final blood samples served for 
monitoring acid-base balance (pH, Po», and Pcoy). 
Analytical techniques are described briefly—full de- 


*Valium, Hoffmann-La Roche Ltd., Vaudreuil, Quebee, 
Canada. 


tNembutal, Abbott Laboratories Ltd., Montreal, Quebec, 
Canada. 
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Table I. Body and tissue wet weight (grams) 





m Fetus at 3 days | ` 
Fetus at 27 days Fetus at 30 days post term 





Newborn ani- 





. Fetus at 4 days 
post term 
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Newborn ani- 





mal at 3 days mal.at 4 days 
Placenta 2.5] + 0.21* 3.96 + 0.27 3.58 + 0.16 — 3.92 + 0.29 — 
(12)f (15) (21) (12) 
Brain 0.68 + 0.02 0.98 + 0.03£ 1.45 + 0.04 1.69 + 0.05§ 1.60 + 0.05] 1.85 + 0.069 
(12) (18) (20) (9) (16) (6) 
Adipose tissue 0.76 + 0.07 1.56 + 0.07] 1.88 + 0.08 1.29 + 0.141 2.02 + 0.00 1.83. 0.27 
(12) (15) (20) ie (9) (16) (6) 
Liver 1.76 + 0.17 3.42 + 0.13 3.57 + 0.17 2.57 + 0.18§ 3.77 + 0.21 3.4] + 0.23 
(12) (15) (20) " (9) (16) (6) 
Lung 0.76 + 0.05 Lil + 0.03 1.17 + 0.09 1.09 + 0.08 1.13 + 0.07 1.10 + 0.07 
(12) (15) .. (10) (9) (16) (6) 
Body 25.8 +0.8 44.2 + 1.2t 69.5 + 1.6 64.3 + 3.1 78.2 + 3.78 76.1 + 3.9 
(32) (20) (31) (9) 07) (6) 
*Mean + S.E. 


TNo. of samples. 

tp « 0.001 versus three days post term. 
$p « 0.005 versus three days post term. 
lp < 0.01 versus three days post term. 
fp < 0.01 versus four days post term. 


tails have been published." 19-2% 7° Blood plasma was 
counted directly in Handifluor (Mallinckrodt Canada 
Ltd., Pointe Claire, Quebec, Canada), and the FFA 
concentration was determined by the method of 


' Novak. Each fetus and its placenta, freed of decidua, 


was weighed. Brain, lung, liver, and shoulder brown 
adipose tissue were dissected free, washed, blotted, and 
weighed. Approximately 1 Gm. of each tissue was 
homogenized, and lipid was extracted by the method 
of Folch and associates? A portion of the extracted 
lipid was counted at efficiencies from 76 to 86 per cent 
on a liquid scintillation spectrometer.* — | 

In addition to near-term and postterm rabbits, 3- 
and 4-day-old newborn animals (chronologically 34 
and 35 days after conception) were studied. In this 
case, only body and organ weights and tissue lipid con- 
centrations were obtained. 

Half times (t4) of 1-*C-palmitate were determined 


mathematically, with a straight-line equation [the In of 


. plasma radioactivity re 
m 





mu 
j jaa function of sampling 
time (min.)]. 

Statistical evaluation was by one-way analysis of vari- 
ance or Student's t test. 


Resuits ; 

Body and tissue weight. Body weight increased in a 
linear fashion, beginning at 27 days' gestation and con- 
finuing into the postterm period (Table 1). Body 


*Model 3380, Packard Instrument Co., Downers Grove, Il- 
linois. 


. weights of the fetuses delivered three and four days 


post term were identical to those of the chronologically 
equivalent 3- and 4-day-old newborn animals. Placental 
weight increased near term, remaining unchanged 
thereafter. A near-term weight increase was found for 
all tissues. A: significant positive correlation existed be- 
tween body and placental weight, particularly in the 
postterm period (Fig. 1). Brain weight increased in a 
manner proportional to increasing body weight gain; 
however, brains of 3- and 4-day-old newborn animals 
were heavier than the respective postterm tissue (Table 


I). Brown adipose tissue weight increased between 27 


days' gestation and three days post term, remaining 
static thereaftér. Adipose tissue of three-day-old new- 


- born animals weighed less than tissue of animals three 


days post term [this difference was not associated with a 


. change in lipid concentration (Table I])], whereas at 


four days respective weights were comparable. Liver 


- and lung weights were unchanged after 30 days with 


the exception of a decreased liver weight in the three- 
day- old . newborn animals compared to the animals 
three days post term. l 
Tissue lipid concentration. Lipid concentration in- 
creased in the near-term period in all tissues consid- 
ered with the exception of brain (Table II). Brain lipid 
concentration remained constant throughout the study 
period. Placental weight (Table I), as noted earlier, and 
lipid’ concentration (Table II) were unchanged post 


term despite continued body weight gain (Table 1). 


Brown adipose tissue and lung lipid concentrations in- 
creased in the animals three days post term when coin- 
pared to those in the animals delivered at 30 days and 
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Table II. Lipid concentration (milligrams per gram of tissue) 


Fetus at 3 days Newborn ani- Fetus at 4 days , 
Fetus at 27 days Fetus at 30 n post term mal at 3 days post term 





Lj 
Newborn ant- 





mal at 4 days 
Placenta 27.9 + 0.9% 99.955 A] 33.9 + 1.3 31.0+ 1.8 == 
| (127) (15) & (18) (9) 
Brain 946+ 0.6 25.5 + 1.6 28.8 + 0.7 98.4+ 1.2 28.8 + 1.6 29.8 + 0.9 
(12) (15) | (20) , (9) (13) (5) 
Adipose tissue 318.8 + 12.7 406.9 +- 9.41 482.2 + 9.3 445.9 + 95.9 482.4 + 11.7 475.9 + 94.4 
! (12) (15) (20) (9) (18) (6) ` 
Liver : 110.5 - 9.8 150.0 + 10.4 126.5 + 9.4 48.3+ 6.14 59.8+ 4.14 104:5 + 18.28 
(12) (15) (20) (9) (13) (0 
18.5 + 1.9t 30.2 + 2.7 349+ 22 32.6 + 2.1 38.4 - 1.0 


Lung 11.7 x 1.0 
| (12) (14) (10) (8) (16) (5) 


*Mean + S.E. 

1No. of samples. 
ip « 0.001 versus three days post term. 
Sp < 0.001 versus four days post term. 


Table III. Plasma FFA (Microequivalents per milliliter) 


Days’ gestation 


Maternal 1.54 + 0.24* 1.49 + 0.41 . 2.89 + 0.43 2.20 + 0.43 
(4t) (6) Dc (7) 
Fetal 0.32 + 0.03 0.42 + 0.08 0.41 + 0.07 0.45 + 0.06 
(10) (13) (9) 
*Mean + S.E. 


tNo. of samples. 


remained unchanged thereafter. The liver lipid con- 
centration was the most affected during the period 
studied. A marked drop (50 per cent) in liver lipid 
concentration occurred when extending the postterm 
period was extended to Day 4; in addition, postterm 
and newborn animals differed markedly at both three 
and four days (Table II). 

FFA. Table III considers FFA levels in maternal and 
fetal plasma as a function of gestational age. FFA con- 
centrations remained unchanged over the period stud- 
ied. Maternal values were approximately fivefold 
higher than those found in the fetus. 

Rate of disappearance. The plasma t and turnover 
rate of palmitic acid are shown in Table IV. Turnover 
rates were determined as indicated (legend to Table 
IV). Plasma volumes were estimated as being 5 per cent 
of body weight. Maternal and fetal t% remained con- 
stant over the experimental period with a single excep- 
tion: Maternal t! decreased when the postterm period 
was extended to Day 35. Turnover rates, although 
tending to increase with days’ gestation, were statisti- 
cally identical. 

Fig. 2 demonstrates total radioactivity in fetal plasma 
with the levels in near-term animals compared with 


those in the animals four days post term at the various 
sampling times indicated. Descending portions of these 
curves are similar as reflected in t4’s (Table IV); how- 
ever, ascending slopes appear different, indicating a 
slower rate of FFA entry into the fetus of 35 days’ 
gestation. In addition, the time of appearance of peak 
radioactivity in the two preparations differed. Peak was 
at approximately four minutes in the animals delivered 
at 30 days compared with eight minutes in those deliv- 
ered four days post term. | 

The incorporation of maternally injected I-!*C- 
palmitate into fetal tissue lipid is shown in Fig. 3. Pla- 
cental uptake increased fivefold between Days: 27 and 
34, dropping dramatically thereafter. This was the only 
instance of a drop in incorporation when the postterm 
period was extended; however, uptake at Day 35 con- 
siderably exceeded that at 30 days. Incorporation by 
the brain and lung increased in the near-term period; 
this trend continued in lung tissue to Day 84. 


Comment 
There exists general agreement in the literature con- 
cerning fetal and placental growth in the postterm rab- 


bit. Fetal body growth is not adversely affected by 
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_ Fig. 3. The incorporation of 1-'C-palmitate into fetal tissue lipid. The number of samples is indi- 
cated below the bars. FW = Tissue fresh weight. Shown-are the means + S.E. 


Table IV. Rate of disappearance of 1 — “C-palmitic acid from plasma 


Maternal 
tl (min.) . 9.68 + 0.48* 
| (4t) 
Turnover rate§ 83 + 17 
(uEq/ min.) (4) 
Fetai 
t^ (min.) . 2.38 + 0.48 | 
| 8) . 
Turnover rate 0.13 + 0.04 
(i;Eq/min.) (3) 


*Mean + S.E. 
tNo. of samples. 
ip « 0.05 versus 35 days. 


$Fractional turnover rate (0.693) 


ti^ 





postmaturity.? Further, a postterm gestation is associ- - . 


ated with an increase in the fetal/placental weight ratio: 
The relative growth rate of the placenta is slower than 
that of the fetus? The present study confirms these 
observations. Fetal body weight increases in a linear 
fashion beginning at 27 days and continuing into the 
postterm period. Placental weight remains unchanged 
between 30 and 35 days, yet the postterm fetus thrives 
in a manner indistinguishable from that of the new- 
born animal. In apparent contradiction, postterm fetal 
growth is limited by placental weight. A significant 


positive correlation exists between fetal and placental 


1.93 + 0.29 


115 + 26 


3.94. + 0.36 


0.19 + 0.04 
dày | (6) (3) 


Days’ gestation 


: 


2.66 + 0.224 1.93 + 0.16 
(4) (6) 2 
CO 1322] 154 + 29 
(4) (6) (7) 
. 8.62 + 1.01 2.83 + 0.36 
(4) (6) (3) 
0.39 + 0.18 0.62 + 0.24 


X concentration of FFA x estimated plasma volume. 


weight: The largest fetus is invariably associated with 
the largest placenta. There 1s some indication as well of 
placental reserve, e.g., both 40 and 80 gram fetuses can 
be associated with 4 gram placentas (Fig. 1). In a sense, 
the ultimate mass of the fetus has been predetermined 


. by the size of the placenta when it ceases to grow. 
- There is a strong positive correlation between placental 


and fetal weights in all species studied.” !* “ We ex- 
tend these observations into the postterm period. The 
period after 34 days is particularly critical. Until then, 
placental reserve appears adequate; however, fetal 


: - growth cannot continue unabated. At or slightly before 
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- Day 35, the fetal mortality rate increases dramatically, 
partly because of increased sensitivity to operation 
and/or anesthetic (we find an increase in the number of 
recently dead, ie., large fetuses). 
Leduc'^ reported that mothers after term were less 
tolerant of general anesthesia and even simple surgi- 
cal procedures. Some other observations include an in- 
creased incidence of placental lesions and the increased 
, ease with which placenta and decidua separate. Samuel 
and associates?! reported that placental separation was 
facilitated as pregnancy progressed and similar obser- 
vations have been made by others.” Lowest fetal blood 
pH levels are invariably found at m days, vee 
previous findings.® !? 

The brain is least affected by growth retardation 
compared to other parts of the body. The brain/liver 
weight ratio has been reported to be significantly in- 
creased, reflecting the greater sensitivity of the liver, in 
comparison to the brain, to the placental insufficiency 
associated with postmaturity.? An increased brain/liver 
weight ratio is a consistent finding in the .dysmature 
human newborn infant? In essential agreement, we 
report increased tissue lipid concentration in the near- 


nonmacerated, 


term period in all tissues studied with the exception of © 


the brain (Table II) The brain lipid concentration re- 
mains constant throughout the.study period while its 


weight increases in a manner proportional to body ` 


weight gain. The brain appears spared—it is the only 
organ studied in which weight increases. between 
34 and.35 days. Liver tissue is the only one in which 
we have observed differences in lipid concentration: 
(1) when the postterm period is extended beyond 34 
days (between three and four days post term) and 
(2) between the postterm and newborn period. No. 1 
suggests that at four days post term liver lipid is utilized 
to meet energy requirements, supply FFA and lipid to 
-spared tissue, and maintain the plasma FFA concentra- 
tion; No. 2 implicates liver as the lipid source in the 
perinatal period. There is no. indication that either 
adipose tissue or placental lipid is utilized during the 
postterm period. Rather, fetal liver lipid is mobilized in 
response to increasing fetal demands. 

Experiments with labeled palmitate have demon- 
strated that FFA cross the placenta in the rabbit? and 
in other species.!!: 1> 16 24 To our knowledge, studies of 


FFA transfer in the postterm period have not been , 


reported. Van Duyne and associates? reported rapid 
transfer of maternally injected palmitic acid to the rab- 
bit fetus (within one minute). A specific activity maxi- 
mum occurred at about five minutes (Day 28 or 29 of 
gestation. Our reported maximum at 30 days' gesta- 
tion of four minutes is in essential agreement. Elphick 


flow? 
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and associates‘ reported similar findings, a peak atfour 
minutes (28 days’ gestation) followed by a dtsappear- 
ance rate in the fetus similar to that in the mother 
(indicating a t! similar to that reported in the present 


study). One of our striking findings is the change in 


rate of entry and time of peak appearance of radioac- 
tivity in the fetal circulation at four days post term: 


Peak appearance is at about four minutes (30-days' 


gestation), increasing to eight minutes (four days post 
term). A slower rate of entry, at four days post term, 


versus 30 days' gestation, is also noted (Fig. 2). These 


changes suggest some breakdown in placental trans- . 


port and may, for the first time, present placental in- 
sufficiency in biochemical and physiologic terms. A 
positive correlation between. placental flow and fetal 
weight has been reported," i.e., flow to the placenta 
increases steadily with increasing fetal weight. There is 


a significant increase in, maternal-placental flow, be- 


tween Days 29 and 81. These studies were not pursued 
post term. If the above correlation continues into the 
postterm period, then our observed changes in the rate 
of FFA entry (30 versus 35 days) are not a result of 
changes in placental, flow rates, are not, therefore, a 
generalized phenomenon, and imply a specific change 
in FFA entry. It has been demonstrated that blood flow 
to the decidua decreases while that to the fetal placenta 
increases with advancing gestation.. On the other 
hand, hypoxia is a known cause of reduced placental 
and presumably characterizes. the postterm 
period, although agreement regarding this theory is 
not universal.!? n 

In conclusion, placental reserve appears adequate to 


'accomodate a growing postterm fetus to Day 34, after 


which signs of a taxed, stressed system are evident. The 
placenta can no longer cope with continued fetal 
growth with its increasingly demanding nutritional re- 
quirements. Physiologic and biochemical indicators of 
placental insufficiency include an increased incidence 


.of placental lesions, the increased ease with which 


placenta and decidua separate, and decreased uptake 
and transport of labeled FFA. As a result of changes in 


transport of vital nutrients, the system (ie. the 


postterm fetus) should be affected homeostatically and 
should respond in a “corrective” manner in order to 
survive. We have indeed observed corrective measures, 
the most striking being a greater than 50 per cent drop 
in. fetal liver lipid concentration when the postterm 
period is extended beyond 34 days. Neither fetal FFA 
concentration nor its plasma t% is altered by changes in 
placerital transport; homeostasis is thus maintained, we 
believe, at the expense of fetal liver lipid. Our model 
represents a compromised intrauterine environment, 
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equivalent to malnutrition in many respects and 


possiblyerelevant to stressed pregnancy irrespective of 


time of occurrence during gestation. 
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d-Norgestrel concentrations in maternal plasma, milk, and 
child plasma during administration of oral contraceptives 


to nursing women 


STAFFAN NILSSON 
KARL-GOSTA NYGREN 
ELOF D. B. JOHANSSON 
Uppsala, Sweden 


In order to correlate plasma and milk concentrations of d-norgestrel (d-Ng) in lactating 
women, three oral contraceptives, containing different amounts of this synthetic gestagen, 
were given to 15 fully lactating women, starting two months post partum. Plasma and milk 
samples were collected according to a special schedule. d-Ng concentrations in plasma 
and milk were measured by radioimmunoassay. When d-Ng was measured in milk, 
extraction was performed with petroleum ether and in the radioimmunoassay an internal 
standard was used. This method is evaluated in the present paper. The plasma: milk ratio 
of d-Ng was found to be about 100:15 and the amounts of d-Ng transferred with 600 ml. of 
milk per day were calculated to be 0.3 an 0.15 ug with daily intakes of 250 and 150 jg of 
d-Ng, respectively, corresponding to about 0.1 per cent of the given dose. When the 
women received 30 ug of d-Ng daily, no d-Ng could be detected in the milk. In three of the 
breast-fed children the d-Ng concentration in plasma was measured. This concentration 
was found to be in the same range as would be expected after oral d-Ng medication to 
adults, allowing for body weight differences, indicating that d-Ng is metabolized and is not 
accumulated in the baby. (AM. J. OBsTET. GYNECOL. 129: 178, 1977.) 


_—_ 


THE EFFECT of oral contraceptives on the quantity 
and quality of human milk has been investigated in 
many studies (reviewed by Buchanan’). The majority 
of these studies show that estrogen-gestagen oral con- 
traceptives diminish lactation mainly by a decrease of 
the milk volume and a premature cessation of lacta- 
tion.” ? There may also be a change in milk composi- 
tion, but data on this subject seem inconclusive.* 5 
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Low-dose gestagen treatment seems to have no adverse 
effects on lactation.’ 9 . 

The concentrations in human milk of contraceptive 
steroids have been, investigated in only a few 
studies." !? In these studies labeled steroids have been 
given orally to lactating but nonnursing women and 
the total radioactivity in milk has been measured. 

In the present study, commercially available oral 
contraceptives containing different amounts of d-Ng 
have been given to 15 fully lactating and nursing wom- 
en. The d-Ng concentration in maternal plasma, in 
milk, and in three cases also in the plasma of the child 
was estimated by radioimmunoassay. In a separate 
paper the effects on milk composition will be 
presented. 


Material and methods 


Fifteen fully lactating women, both primiparas and 
multiparas and recently delivered of infants, partici- 
pated in this study. Their pregnancies and puer- 
periums were uncomplicated. Two women were de- 
livered by cesarean section because of cephalopelvic 


disproportion; the others had uncomplicated vaginal 


178 


Volume*129 ° 
Number 2 


deliveries, all at term. All children were normal 
and healthy and within normal weight limits through- 
out the study. All women requested highly effective 
contraception during the lactation period and decided 
to use hormonal contraception. 

Starting eight weeks after delivery, the women, di- 


vided into three groups of five subjects each, began to - 


use commercially available hormonal contraceptives. 
One group used a low-dose d-Ng preparation continu- 
ously (30 ug of d-Ng, Follistrel, AB Recip). The other 
two groups used combined oral contraceptives with 
different doses of d-Ng and ethinyl estradiol (EE?) in 
the usual three-weeks-on, one-week-off schedule (150 
pg of d-Ng plus 30 ug of EE,, Neovletta, Schering 
Nordiska AB, and 250 ug of d-Ng plus 50 ug of EE, 
Follinett, AB Recip). All groups continued the medica- 
tion as long as the lactation lasted. The pills were taken 
at 10 P.M. — 

Milk and blood samples were collected according to 
the schedule presented in Table I. The milk and blood 
samples were taken simultaneously (maximum devia- 
tion, one hour). | 

Before the women started their medication, there 
was a nonmedicated control week, when blood and 
milk samples were collected in exactly the same way as 
during later medicated periods. The collection of milk 
and blood samples during medication began 10 days 


. after the start of the pill intake and was repeated every 


four weeks as long as the women lactated. l 
The women collected the milk samples by pumping 

out 10 ml. of milk before nursing and another 10 ml. of 

milk after the baby had finished suckling. These two 


' portions of milk, called prenursing and postnursing 


milk, respectively, were immediately frozen and stored 
at below —15* C, until analyzed. The milk ‘collection 
was carried out in the women's homes. Peripheral ve- 
nous blood samples were collected in tubes containing 
heparin by a nurse who visited the women in their 
homes. The plasma was frozen and stored at below 
—20° C. until analyzed. 

The prenursing and postnursing milk samples from 
the nonmedicated control week were pooled into two 
portions, one prenursing pool and one postnursing 
pool from each woman. Milk from these pools was later 
used as internal standards in the radioimmunoassay. 

In three children peripheral venous blood samples 
were taken at one time at 3 P.M., 1.e., two hours after 
the nursing at 1 P.M. 

The plasma concentrations of d-Ng were estimated 
by radioimmunoassay.!! 


Radioimmunoassay was also used for analyzing the — 


milk concentration of d-Ng. a 0.1 ml. sample of milk 
was extracted twice by 2 ml. of petroleum ether. The 
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Table I. Schedule for milk (M) and blood 
(B) sampling 


Time Wednesday | Thursday | Friday 


09:00 A.M. M+B_ M+B 

01:00 P.M. M+B on 
05:00 P.M. M+ B 

09:00 P.M. M 


antiserum against d-Ng and the tritiated d-Ng was the 
same as used for the plasma determinations. The an- 
tiserum was diluted to 1:2,500 in 0.1 per cent gelatin 
phosphate-buffered saline solution (PBS). The tracer 
was diluted in absolute ethanol and in 0.1 per cent 
gelatin PBS. Then 55 pg. of the tracer was added to 
each tube in the assay. The tubes were incubated at +4 
C. overnight. Dextran-coated charcoal was used for 
separation of free and bound steroids. Centrifugation 
was performed at 5,000 r.p.m. at 0° C. The trittum 
radiation was determined in a liquid-scintillation 
spectrometer for 10 minutes. All samples were run in 
duplicate. In each assay, tubes containing 5, 10, 25, 50, 
100, and 250 pg. of nontritiated d-Ng in ethanol were 
evaporated to dryness. Thereafter 0.1 ml. of milk was 
added to each tube and, after incubation for 30 min- 
utes in a 40° C. water bath, the tubes were run in the 
assay in the same manner as the milk samples contain- 
ing unknown amounts of d-Ng. From these results 
standard curves were constructed. The milk used for 
the standard curve was taken from a milk pool contain- 
ing prenursing or postnursing milk from the same 
woman. The concentration of d-Ng in the milk samples 
was calculated from the standard curve and was ex- 
pressed as nanograms per milliliter or nanomoles per 
liter of d-Ng in milk. | 


Evaluation of the method 


Extraction. The extraction recovery was determined 
by adding tritiated d-Ng to 0.1 ml. of prenursing and 
postnursing milk from different patients. This mixture 
was stirred and then incubated for 30 minutes in a 40° 
C. waterbath. Thereafter, the d-Ng was extracted with 
2 ml. of petroleum ether in two consecutive extraction 
procedures. After the first petroleum ether extraction, 
the recovery varied unacceptably between milk samples 
from different patients. However, after the second ex- ` 
traction, the variation turned out to be acceptable. The 
mean extraction recoveries after two extractions were 
found to be 91.9 per cent (S.D. 2.5 per cent) for pre- 
nursing milk and 91.3 per cent (S.D. 1.5 per cent) for 
postnursing milk. 

Accuracy. Different amounts of d-Ng (5, 10, 25, 50, 
100, and 250 pg.) were added to 0.1 ml. of prenursing 
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250 


Mean = 1 SD 
$ Prenursing milk 


$ Postnursing milk 


measured 


pg d-Norgestrel 





added 


pg d-Norgestrel 


Fig. 1. Accuracy: mean of 11 assays. The values have been 
corrected for extraction losses. 


Table II. The precision of duplicate determinations 
(No.) in different ranges in prenursing and 


postnursing milk 










Prenursing milk 





Postnursing milk 


0.5-2.5 


Parameter ng. ml. 


127. 


Coefficient of 12.5 


variation (96) 
No. 38 © Il 37 18 


and postnursing milk from different patients. Petro- 
leum ether extraction and radioimmunoassay were 
performed. The recovery obtained is illustrated in Fig. 
l. The values were corrected for extraction losses. As 
shown in Fig. 1, concentrations lower than 25 pg. per 
0.1 ml. of milk were overestimated and concentrations 
above this level were underestimated. The deviation 
differed between prenursing and postnursing milk, 
being greater for the postnursing milk which contained 
more fat. These deviations necessitated the use of an 
internal standard for both prenursing and postnursing 
milk. 

Sensitivity. When the different standard curves for 
prenursing and postnursing milk in each woman were 


constructed, the binding in those tubes containing no. 


unlabeled d-Ng was taken as 100 per cent bound. 
When prenursing milk was used, the binding in the 
tubes to which 5 pg. of unlabeled d-Ng had been added 
was found to be 94.9 per cent (mean of 11 assays, S.D. 
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2.7 per cent) as read off the standard curve. This dif- 
ference is statistically highly significant (p < 0.001, t 
test, paired data). When 5 and 10 pg. of unlabeled 
d-Ng had been added to postnursing milk, the binding 
was $6.3 per cent (mean of 11 assays, S.D. 3.6 per cent) 
and 91.3 per cent (mean of 11 assays, S.D. 5.0 per 
cent), respectively. These differences are statistically 
significant (p « 0.01) and statistically highly significant 
(p < 0.001). When prenursing milk from nonmedi- 
catec control periods in all women was used, values of 
d-Ng lower than 5 pg. per 0.1 ml. of milk (i.e., 50 pg. 
per milliliter) were always found. Therefore, for 
prenursing milk 50 pg. of d-Ng per milliliter of milk 
was taken as the practical detection limit of the assay. 
Corresponding findings for postnursing milk indicated 
the practical detection limit for this type of milk to be 
10 pg. of d-Ng per 0.1 ml. (i.e., 100 pg. per milliliter). 

Specificity. No cross-reaction has been found for 
naturally occurring steroids, ethinyl estradiol, or /-Ng 
in the presently used radioimmunoassay,!! whereas a 
10 per cent cross-reaction with 5a- or 58-dihydro-d-Ng 
and a 2 per cent cross-reaction for 3a- or 58- or 5a- 
38-tetrahydro-d-Ng, the two main metabolites of d- 
Ng, have been reported (quoted by Weiner and 
Johansson"). These tests were performed with no 
plasma or milk added. ' 

Precision. The within-assay coefficient of variation 
of the method for prenursing and postnursing milk 
was calculated from the differences of duplicate milk 
determinations (Table II). The coefficient of variation 
between assays could not be measured because of the 
use of the internal standards. However, in plasma, 
Weiner and Johansson! found a coefficient of varia- 
tion between assays of 16.1 per cent below the level of 1 
ng. per millihter and 11.3 per cent above this level. 


Results 


The mean concentrations of d-Ng in plasma in pre- 
nursing and postnursing milk in each of the three 
groups of women at the different collecting occasions 
are presented in Table III. In the group using 250 ug 
of d-Ng plus 50 ug of EE» some milk samples from one 
woman were excluded because of mismarking of the 
samples. 

As shown in Fig. 2, the highest plasma levels of d-Ng 
were found three hours after the tablet intake. There- 
after the concentrations decreased successively. As ex- 
pected, the plasma concentration of d-Ng was highest 
in the group using 250 ug of d-Ng plus 50 wg of EE;, 


somewhat lower in the group using 150 ug of d-Ng, 


plus 30 ug of EF2, and considerably lower in the group 
using 30 ug of d-Ng. The same pattern is seen in pre- 
nursing and in postnursing milk. The concentration of 
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" Number 2 . 
4 
250 ug d-Ng.+50ug EE» 150ug d-Ng.+30ug EE, 30ug d-Ng. 
e. 5 DOM 15 
| Plasma 
incom 10 
2d - $ SEM 
5 
1 l 
Postnursing 2 
É Qs milk | g 
gn £ 
E Postnursing 1 
AT milk ' Plasma v 
" 2 3 fr 
T Prenursing Os 2 
A milk l eo 
Pe oC e mera |g 
z Prenursi 
ME Child plasma milk ng 022 
Q X DEED STUDET Detection limit: for 
05 i prenursing milk 
Serer oe orero eee 
03 7 Ut 230 3 7 tq 230 3 7 WM 23 
Hours after tablet 


intake 


Fig. 2. d-Ng concentration in maternal plasma and child plasma and in prenursing milk and 
postnursing milk after administration of oral contraceptives containing 250, 150, or 30 ug of d-Ng: 
daily. Mean and S.E.M. of concentrations in five women in each group. 


Table III. d-Norgestrel concentrations in nanograms per milliliter in plasma, prenursing milk 
and postnursing milk in three groups of women n using three different oral eo aCe punes Mean 


' and range of five women in each group 








Hours after 
tablet intake 





250 ug of dnorgesirel + 50 pg zs éthinyl estradiol 


3.90 (1.55-7.55) 16 = 0.51 (0.16-1.50) 18 1.05 (0.29-2.50) 14 
4 3.70(1.75-6.70) 9 0.45 (0.13-1.45) 8 0.65 (0.26-1.45) 7 
11 nk ase . 0.22 (0.07-0.42) 8 0.47 (0.36-0.55) 5 
25 1.90 (0.95-2.90) 16 0.22 (0.08-0.45) 33 0.38 (0.16-0.63) . 21 
150 Hg of d-norgestrel + 30 ug of ethinyl estradiol 

3.10 (1.52-4.80) ll 0.34 (0.11-0.65) 19 0.54 (0:22-1.10) 20 
7 1.74 (0.70-2.70) 9 0.15 (0.10-0.20) 6 '0.30 (0.12-0.65) 7 
11 PN j 0.13 (0.08-0.20) 5 ... 0.20 (0.10-0.37) 6 
23 0.79 (0.24-1.20) 13 0.11 (0.06-0.20) 16 0.17 (0.10-0.30) 14 

30 ug of d-norgestrel > l 
l 3 0.43 (0.24-0.87) 6 No d-Ng detected 7 No d-Ng detected 7 
2 077 0.21 (0.16-0.27) 3 No d-Ng detected 3 No d-Ng detected 3 
11 | No d-Ng detected 3 No d-Ng detected 3 
23 0.16 (0.12-0.20) 4 No d-Ng detected : 13 No d-Ng detected 13 





d-Ng is lower in milk than in plasma. The d-Ng concen- 
tration in postnursing milk is about 20 per cent (17 to 
27 per cent) of the d-Ng concentration in plasma for 
the groups of women using 250 ug of d-Ng plus 50 Hg 
of EF; or 150 hg of d-Ng plus 30 ug of EE, respective- 
ly. In prenursing milk the d-Ng concentration is about 
. 12 per cent (9 to 14 per cent) of the plasma.concentra- 
tion in both groups. In the group using 30 ug of d-Ng, 
no d-Ng could be detected in the prenursing or the 


postnursing milk. The detection limits of the method ' 


t 


ford- -Ng concentrations in prenursing and postnursing 
milk are indicated in Fig. 2. 

The plasma levels in two children whose mothers 
had been using a tablet of 250 wg of d-Ng and 50 ug of 
EF, five hours before and had nursed their babies 
three hours after the tablet intake are shown in Fig. 2. 
In one blood sample taken at the corresponding time 
from one child whose mother had been using one tab- 
let of 30 ug of d-Ng, we were unable to detect any d-Ng 
. (detection limit 5 pg. per milliliter of child plasma). 
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Comment 


In the present study a correlation is made between 
plasma and milk concentrations of d-Ng in lactating 
women using oral contraceptives containing different 
amounts of d-Ng. A d-Ng ratio for plasma: milk of 
about 100:15 was found. 

Three different studies^? have previously shown 
that gestagens from oral contraceptives given to lactat- 
ing women will appear in tbeir milk. In these studies 
labeled steroids were given to the women during the 
first two weeks after delivery and thereafter the total 
radioactivity in milk was measured. For various rea- 
sons, these women did not nurse their babies. In these 
studies it was not possible to distinguish between the 
original steroid and its metabolites. Also, in most wom- 
en, the collection of milk yielded only small volumes 
and was performed during the colostrum period, when 
the fat content in milk is lower than thatin mature milk 
later during lactation. In our investigation unlabeled 
drugs were given to fully lactating and nursing women 
two months post partum and the concentration in milk 
was determined by radioimmunoassay to measure im- 
munoactive d-Ng. | 

Instead of collecting the total milk volume, we have 
chosen to collect our milk samples by taking 10 ml. 
before nursing and 10 ml. after nursing. We believe 
that disturbance of lactation is minimized with this 
sample technique. The women can stay at home and 
nurse the baby every meal and we can collect many 
milk samples without any great disadvantage for the 
women in their daily lives. . 

The prenursing and postnursing milk differ mainly 
in the content of fat.!? In the prenursing milk there is 
around 1 per cent fat and in postnursing milk around 4 
per cent fat. d-Ng is soluble in fat. This probably ex- 
plains why we find concentrations of d-Ng twice as high 
in the postnursing milk which contains more fat as in 
‘prenursing milk. This finding corresponds to what 
Hoffmann and associates? have reported from analy- 
ses of progesterone concentrations in cow's milk. They 
found a positive correlation between fat and proges- 
terone concentrations. During the nursing, the concen- 
tration of d-Ng increases from lower values in prenurs- 
ing milk to higher concentrations in postnursing milk. 

Plasma levels of d-Ng found in our study agree well 
with the results of Weiner and associates! in their 
pharmacokinetic investigation on d-Ng. Both studies 
show considerable interindividual variations in the 
plasma concentration, partly because of differences in 
body weight. 

The results of the present study nike on well to 
the results of van der Molen and associates? who found 
that after oral administration of a tablet containing 
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C*-lynestrenol to three lactating women 0.022, 0.028, 
and 0.088 per cent of the administered radioactivity 
was excreted in the milk collected during the first five 
days after administration. They calculated that after 
oral administration of 5 mg. of lynestrenol around 1 ug 
of lynestrenol and its metabolites might be excreted 
per 100 ml. of milk. When we calculated with the mean 
of the concentrations of d-Ng in prenursing and 
postnursing milk, we found excretions of around 0.05 
and 0.025 ug of d-Ng per 100 ml. of milk when the 
women ingested 250 and 150 ug of d-Ng, respectively. 
van der Molen and associates also found that the high- 
est concentration of lynestrenol and its metabolites in 
milk appeared within six hours after the tablet intake 
in four of five women. In our study the highest concen- 
tration of d-Ng was mostly found within three hours. 
Pincus’ and Laumas? and their colleagues have inves- 
tigated the excretion of labeled norethynodrelin milk. 


. In two women, Pincus and associates found 0.0044 and 


0.13 per cent of the oral dose in all milk collected dur- 
ing four days; Laumas and associates found 0.45 to 
1.52 per cent of the given oral dose in milk collected 
during four to six days from four women. The great 
difference between these results is difficult to explain. 
The collected volume of milk will certainly influence 
the total amount of radioactivity present in the milk. A 
large difference in the collected amount of milk may be 
part of the explanation. Pincus and associates collected 
only small amounts of milk (108 to 300 ml.), whereas 
Laumas and associates did not state the collected milk 
volume. Recalculation of the results of Pincus and 
associates in the same way as described by van der 
Molen and associates gives excretions of 0.2 and 50 ug 
per 100 ml. of milk after the ingestion of 5 mg. of 
norethynodrel. 

Baghat and associates? inserted subdermal silicone 
rubber capsules containing the synthetic gestagen R 
2323 in four lactating rhesus monkeys (four days after 
parturition. Blood and milk samples were collected at 
weekly intervals for 12 weeks. Serum and milk concen- 
trations of R 2328 were measured by radioimmunoas- 
say. Ratios of R 2323 in serum: milk of 100:94 at the 
beginning and 100:43 at the end of the experiment 
were found. The authors concluded that if the same 
serum:milk ratio of R 2323 would hold true for 
human subjects a fully breast-fed baby would receive 
about 0.3 wg of the steroid daily, with a serum level of 
R 2323 in the woman of 1 to 2 ng. per milliliter, which 
is a level in plasma with a contraceptive effect.’® This 
conclusion corresponds well with our findings, as given, 
below. 

Different binding to carrier proteins for different 
steroids might give ‘different concentrations in the 
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human milk, as probably only the unbound steroid will 
be free to enter into the milk. Victor and associates!” 


recently published in vitro results indicating sex: 


hormone-binding globulin (SHBG) to be the main car- 
rier protein for d-Ng; Nilsson and associates? and 
Weiner and Johansson? have found evidénce for in 


| vivo binding of d- Ng to SHBG. In displacement studies 


by Victor and associates!" it was found that the relative 
amounts of steroid needed to displace 50 per cent of 
H®-testdsterone i in a H?-testosterone puerperal plasma 
system were 1.0, for testosterone, 1.5 for d-Ng, 5.2 for 
norethindrone, 6.5 for R 2828, 
norethynodrel. The binding of d-Ng to SHBG may ex- 


plain the difference between the concentration of d-Ng . | 


in plasma and milk. The lower binding between 
norethynodrel and SHBG means a higher proportion 
of unbound norethynodrel compared to d-Ng, in 


plasma, which could explain the higher concentra- `. 


tion of norethynodrel in milk found by Laumas and 
associates in one woman in the study of Pincus and 
associates. 

For oral administration of 5 mg. of lynestrenol, van 
der Molen and associates? calculated that up to 8 ug of 
the “lynestrencl and its metabolites" would transfer 
with 600 ml. of milk per day, which is 0.16 per cent of 
the given dose. In our study, 0.3 and 0.15 ug. of d-Ng 
would transfer with 600 ml. of milk per day when the 
patient was receiving 250 ug of d-Ng plus 50 ug of EF» 
and 150 ug of d-Ng plus 30 wg of EE, per day, re- 
spectively. The values of 0.3 and 0.15 ug per day are 


0.12 and 0.10 per cent of the given oral dose, which ` 
correspond well to the results of van der Molen and: 


associates. When the patient is using 30 ug of d-Ng 


and 37 for l 
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daily, the excreted amount-of d-Ng should be around 
0.03 Hg per day. 


The plasma concentration of d- Ng was measured in 


two children whose mothers used 250 ug of d-Ng and 


50 ug of EE, daily. During the week when the plasma 


samples were collected, the milk volumes of these 
women were around 800 and 1,000 ml. per day, re- 


d-Ng per 100 ml. of milk, the two children ingested 
about 0.4 and 0.5 wg of d-Ng per day, respectively. 
When we calculate with the same ratio between the 
amount of d-Ng ingested orally and the concentration 
of d-Ng found in plasma for both women and children, 
the expected plasma level in ‘the baby would be in the 
range of 30 to 70 pg. per milliliter, allowing for body 
weight differences. In this study we found plasma con- 
centrations of 58 and 115 pg. per milliliter in the two 
children two hours after they had suckled the milk con- 
taining the highest concentration of d-Ng of the nurs- 
ing occasions. In the.plasma from the third child, 


r spectively. With a transferred amount of 0.05 ug of 


whose mother received 30 ug of d-Ng daily and had a 


: milk volume of 900 ml. per day, we were unable to. 


detect any d-Ng (detection limit, 5 pg. per milliliter of 


- child plasma). These findings indicate that d-Ng is 


metabolized by the children and is not accumulated in 
plasma. 


In conclusion, the milk concentration of d-Ng is only | 


about 15 per cent of the plasma concentration in 


women using oral contraceptives containing d-Ng. The 


d-Ng dose to the baby is small, around 1 per mil of the 
maternal oral dose, and appears to be readily 
metabolized. 
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Abnormal uterine bleeding: ; 


progesterone replacement... 
to oppose 


unopposed estrogen 


Estrogen replacement therapy — It cannot be assumed, however, that uterine 
a cause of bleeding in a woman on estrogen replacement 
b 1 uteri bleedi therapy is due solely to the exogenous 
abnormai uterine bieeding estrogen. The existence of a pathologic 
condition — benign or malignant— should 
always be considered, thoroughly explored, 
and ruled out. It is generally agreed that 
any postmenopausal woman taking estrogen 
who complains of abnormal uterine bleeding 
should undergo a careful physical exam- 
ination including a Pap test, followed by 
curettage of the uterine cavity and, if need be, 
a biopsy of the cervix. 


Administration of estrogen for the relief of 
menopausal vasomotor symptoms may cause 
irregular bleeding or spotting during the 
menopause. Bleeding may occur when admin- 
istration of estrogen causes proliferation and 
hyperplasia of the endometrium. 


A close look at the influence of estrogen 
and progesterone on the endometrium 


In the normal proliferative endometrium (left), 
the epithelium contains rather flat, nonciliated 
cells with small microvilli, and scattered, 

uniform ciliated cells. Regrowth of the surface 
epithelial cells proceeds vigorously throughout 
the proliferative phase of the cycle. (X2250) 
Under the continued and unopposed influence of 
estrogen (center), there is a striking increase 

in the number of ciliated cells and in the 
abundance and size of the microvillous processes 
on the nonciliated cells. (X 1600) 

During the normal secretory phase (right), the 
presence of progesterone causes the secretory cells 
to become more complex, and the microvilli to 
increase in number. Scattered droplets are visible 
on the surface of some of the nonciliated cells and 
are attached to the tips of some microvilli. (X2500) 





Scanning electron micrographs courtesy of Ralph M. Richart, M.D. 
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frovera replacement 
) oppose unopposed estrogen 


Vhen the unopposed action of exogenous estro- 
ən is responsible for abnormal uterine 

leeding in the menopausal patient, and organic 
athology has been ruled out, administration 

* Provera (medroxyprogesterone acetate), 

mg to 10 mg daily for 5 to 10 days, may be all 
tat is needed to control or regulate bleeding. 
rovera, an orally active derivative of 
‘ogesterone, transforms the estrogen-primed 
1dometrium into a secretory endometrium. 
Needing and rapid shedding of the endometrium 
zcur following cessation of progestin therapy. 


*recautions and 
ontraindications 


rovera appears to be devoid of significant 
strogenic activity; however, andro- 
onic effects have been noted with the drug. 


uring progesterone therapy, thrombophlebitis 
id pulmonary embolism have been reported. 
or this reason, such therapy is contra- 
adicated in women with a history of these 
acidents. Progesterone therapy is also 


contraindicated in the presence of undiagnosed 
vaginal bleeding, liver dysfunction or digegge, 
known or suspected malignancy of breast or 
genital organs, and missed abortion. Because 
a decrease in glucose tolerance may occur 
during Provera therapy, diabetic patients 
should be followed closely. Patients with 

a history of psychic depression should be care- 
fully observed; if serious depression occurs, 
Provera should be discontinued. 


To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera' ims 


Medroxyprogesterone 


Acetate Tablets, 
U.S.P,Upjohn 


The Upjohn Company, Kalamazoo, Michigan 49001 


Please turn the page for 
additional prescribing information. 
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; To 0 control abnormal uterine bleeding . 
-in the absence of organic pathology 


Provera 10 mg 





: Medroxyprogesterone Acetate Tablets, j 


U.S.P, Upjohn 


<. Description and actions: Medroxyprogesterone acetate is a 
- derivative of progesterone. Administered orally or paren- 
©: terally to women with adequate endogenous estrogen-it trans- 
forms proliferative endometrium into secretory 
^. endometrium. 
^ Indications: Provera Tablets are indicated in secondary 
.- amenorrhea and abnormal uterine bleeding due to hormonal 
imbalance in the absence of organic pathology such as 
_, fibroids or uterine cancer. 
. Centraindications: Thrombophlebitis, thromboembolic dis- 
< orders, cerebral apoplexy or patients with a past history of 
these conditions. Liver dysfunction or disease. Known or 
. suspected malignancy of breast or genital organs. Undiag- 
“nosed vaginal bleeding. Missed abortion. Known sensitivity 
O medroxyprogesterone acetate. 
<= Warnings: 1. Immediately discontinue administration should 
- any of the following thrombotic disorders occur or be sus- 
pected: thrombophlebitis, cerebrovascular disorders, pulmo- 
¿onary embolism, retinal. thrombosis. 2. Beagle dogs treated 
with medroxyprogesterone acetate developed mammary nod- 
ules, some of which were malignant. Although nodules occa- 
sionally appeared in control animals, they were intermittent 
in nature, whereas the nodules in the drug-treated animals 
~ were larger, more numerous, persistent, and there were some 
breast malignancies with metastases. Their significance with 
respect to humans has not been established. 3. Discontinue 
medication pending examination if there is sudden partial or 
complete loss of vision, or if there is a sudden onset of prop- 
tosis, diplopia or migraine. If examination reveals papille- 
-> dema or retinal vascular lesions, medication should be 
» withdrawn. 4. Detectable amounts of progestin have been 
identified in the milk of mothers receiving the drug. The 
. effect of this on the nursing infant has not been determined. 
-. 8. Usage in pregnancy is not recommended because of data 
is indicating a possible association between administration of 
`: progestins early in pregnancy and congenital heart defects in 
— the offspring. 6. Three major studies in Great Britain and one 
= in this country have shown a statistically significant associa- 
¿ton between thrombophlebitis, pulmonary embolism, cere- 
< bral thrombosis and embolism and the use of oral 
- contraceptives. It has been estimated that users are several 
times as likely to undergo thromboembolic disease without 
- evident cause as nonusers. The American study indicated that 
the risk did not persist after discontinuation and it was not 
enhanced by long continued administration. 
Precautions: A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papanico- 
<= faou smear. This drug may cause some degree of fluid reten- 
^ tion; therefore, observe carefully patients with conditions 
= influenced by fluid retention such as epilepsy, migraine, 
asthma, and cardiac or renal dysfunction. In breakthrough 
- bleeding and other irregular bleeding per vaginam bear in 
> mind nonfunctional causes, Perform adequate diagnostic 
.. measures in cases of undiagnosed vaginal bleeding. Advise 
pathologist of therapy when submitting relevant specimens. 
'arefully observe patients with history. of psychic depression 
nd discontinue drug if serious degree of depression recurs. 
ny possible influence of- prolonged therapy on pituitary, 
ovarian, adrefal, hepatic, or uterine function awaits further 
su Decreased glucose tolerance has been observed in a 






















small percentage of patients on estrogen- progestin combina- 
tions; therefore, carefully observe diabetic patients receiving 
progestin therapy. Age constitutes no absolute limiting fac- 
tor, although onset of climacteric may be masked. Because of 
the eccasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders) in patients taking estrogen-proges- 
tin combinations and since the mechanism is obscure, the 
phvsician should be alert to the earliest manifestation of these 
disorders. 
Adverse reactions: The following have been reported: breast 
tenderness or galactorrhea in a few instances; an. inferential 
association between the administration of progestins early in 
pregnancy and the occurrence of congenital malformations 
(see also Warnings); occasional sensitivity reactions includ- 
ing pruritus, urticaria, edema and generalized rash; acne, 
alopecia and hirsutism in a few patients: thromboembolic 
phenomena including thrombophlebitis and pulmonum» 
embolism. 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 


acetate: breakthrough bleeding; spotting, change in menstrual 


flow; amenorrhea; edema, increase or decrease in: weight; 
changes in cervical erosion and secretions; cholestatic jaun- 
dice; rash (allergic) with and without pruritus; and mental 
depression. 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination drugs 
and the serious adverse reactions of thrombophlebitis, pul- 
monary embolism and cerebral thrombosis and embolism. 
Therefore, patients on progestin therapy should be carefully 
observed. 

Although available evidence is suggestive, a relationship 
has been neither confirmed nor refuted for the association of 
the serious adverse reaction of neuro-ocular lesions, e... 
retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed. à in 
patierts receiving estrogen-progestin combination drugs: rise 
in blood pressure in susceptible individuals; premenstrual- 
like syndrome; changes in libido: changes in appetite; cys- 
titis-like syndrome; headache; nervousness; dizziness; 
fatigue; backache; hirsutism; loss of scalp hair; erythema 
multiforme; erythema nodosum: hemorrhagic eruption; and 
itching. Therefore, observe patients on progestin therapy 
carefully. | 

The following abonos results may be altered by the use 
of estrogen-progestin combination drugs: increased sul- 
fobromophthalein and other hepatic function tests; coagula- 
tion tests (increase in prothrombin factors VII, "VIL, IX and 
X); metyrapone test; pregnanediol. determination; thyroid 
function tests (increase in PBI. and butanol extractable pro- 
tein-bound iodine and decrease in T? uptake values). f 
How supplied: 2.5 mg in bottles of 25. 10 mg in bottles of 25 


and 100. 
Caution: Federal law prohibits dispensing without 
prescription., — 


For additional pr pd information see your: Upjohn 
representative. January, 1977 4-5763-4 (MXN-2 


E The Upjohn Company Kalamazoo. Michigei 49001 
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Neonatal. scalp abscess and fetal monitoring: Factors 
associated with infection 


DONALD M. OKADA, M.D. 
ANTHONY W. CHOW, M.D. 
VIRGINIA T. BRUCE, P.N.P. 


Torrance, California 


Forty-two of 929 (4.5 per cent) newborn infants prospectively studied following continuous, 
direct fetal heart rate monitoring during labor developed a-scalp abscess at the site of 
electrode application during the neonatal period. Factors associated with infection with the 
use of a multivariate analysis were duration of monitoring (p « 0.01) and high-risk 
indications for monitoring (p « 0.01). Of the 42 infected neonates, 33 had complete 
bacteriologic studies. Microorganisms were isolated from all; the infection tended to be 
polymicrobial, most commonly containing both aerobes and anaerobes. Staphylococcus 
epidermidis, Streptococcus, Peptostreptococcus, and Peptococcus were the predominant 
isolates. These data indicate that scalp abscess complicating intrapartum fetal monitoring 
may be of nosocomial importance, and infants monitored should be closely observed in 


order to preverit more serious infectious complications. (AM. J. OBsTET. GYNECOL. 129: . E 
185, 1977.) 
NEONATAL SCALP ABSCESS complicating intrapar- Although the majority of these infections have been 
tum fetal monitoring with a spiral electrode has a re- minor and self-limiting, more serious and potentially 
ported incidence varying from 0 to 5.4 per cent by life-threatening complications such as cranial os-. 
retrospective study. ? We found ari incidence of 4.5 teomyelitis, generalized sepsis, and subgaleal abscess 
per cent atnong 929 newborn infants in a prospective have been reported.® ?: !0712 
study of this complication." This communication examines the factors associated 
with and the microbiology of these infections in a pros- 
From the Department of Obstetrics and Gynecology, pective study design. - 
Medicine, Division of Infectious Disease, and Pediatrics, ' 
Harbor General Hospital, University of California at Los Materials and methods 


Angeles School of Medicine. . - 
: Study subjects. Between February 1, 1976, and July 


Computing assistance was obtained from the Health 


Sciences Computing Facility, University of California at 31, 1976, all patients delivered at Harbor General 
Los Angeles School of Medicine, supported by National Hospital who had direct fetal heart rate monitoring 
ri of Health special research resources Grant with a spiral electrode during labor were studied. The 


study population consisted of 929 neonates monitored 
during labor, which represented 54.1 per cent of 1,718 
| fetuses accessible for continuous fetal monitoring. 
Reprint requests: Dr. Anthony W. Chow, Division of Neonatal evaluation. In addition to routine care in 
Infectious Disease, Department of Medicine, Harbor h ; l i ; 
General Hospital, 1000 W. Carson St., Torrance, the nursery, the scalp hair around the site of previous 
California 90509. | electrode application was clipped for easier serial ob- 
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Table I. Factors associated with scalp abscess complicating intrapartum fetal:monitoring 


Parameter Abscess (42) 

Internal monitoring (hours) 6.3 + 0. 6t 
Indication for monitorin 

High risk | 36 
` Normal 6. 
Ruptured membranes (hours) 12.4 — 1.6 
Parity 

Nulhparous 31 

Multiparous 11 


* Logistic regression analysis. 
t Mean + standard error. 
t Not statistically significant. 


Table II. Factors not associated with scalp abscess 
complicating intrapartum fetal monitoring 


Abscess | Uninfected 
(42) (887) P value 


. .. Factor 


Race. N.S. 
White - 13 248 
. Black 11 159 
. Mexican 18 451 
Other ` 0 29 
Maternal amnionitis 0 17 N.S. 
Postpartum endometritis 4 37 N.S. 
Antibiotics prior to delivery 0 18 N.S. 
Two or more electrodes 8 159 N.S. 
Total labor (hours) 15.2 5 LI 12.2403 NS, 
Method of delivery N.S. 
Spontaneous vaginal 20 531 
Forceps 13 206 
Vacuum extraction 5. 49- 
Cesarean section 4 101 
Birth weight—gestational age N.S. 
Large 6 161 ; 
Average 35 706 
Small l 20 : 
Preterm delivery (x 37 wk.) 8 95 N.S. 
Low Apgar scores (x6) 
] min. 11 186 N.S. 
5 min. - 8 38 N.S. 


servation. Most observations were made by one of two 
trained pediatric nurse practitioners. Consistency in 
observation was thereby maintained. The site was ob- 
served daily until discharge from the hospital for signs 
of a fluctuant mass from which purulent material could 
be expressed. All mothers were provided with an in- 
formation sheet and instructed to continue to observe 
the electrode site and report any sign of erythema or a 
mass. | 

Microbiology. A prereduced anaerobic swab was 
used for transport of specimens under oxygen-free 
conditions. Specimens were inoculated in routine as 
well as prereduced anaerobically sterilized media. Ob- 
ligate anaerobes were identified and speciated accord- 





P value 
Uninfected (887) Multivariate* 

39+ 0.1 «0.0005 «0.01 

| «0.005 «0.01 
565 
322 

8.8 + 0.4 «0.05 N.S. 

<0.05 N.S. 

510 
377 


ing to the Virginia Polytechnic Institute techniques as 
described by Holdeman and Moore.? Aerobes were 
identified by standard methods. Selective media, con- 
sisting of Todd-Hewitt broth with colistin (10 wg per 
milliliter) and nalidixic acid (15 wg per milliliter), were 
also used to recover group B streptococci during the 
last half of the study. All streptococci recovered were 
ider.tified according to the method described by 
Facklam and associates! and by Lancefield serotyping. 

Statistical analysis. The data were initially evaluated 
by the standard univariate approach with the t and chi 
square tests. Those factors which demonstrated statisti- 
cal significance were further analyzed with a mul- 
tivariate approach.” A logistic regression analysis was 
used to control the effects of related factors. 


Results 


Among a total of 929 infants who had intrapartum 
direct fetal heart rate monitoring with a spiral elec- 
trode, 42 developed a scalp abscess in the immediate 
postnatal period, an incidence of 4.5 per cent. 

Factors examined for association with scalp abscess 
are listed in Tables I and II. Duration of monitoring 
(interval from application to removal of the electrode) 
was longer in the abscess group (6.3 + 0.6 hours, 
mean + S.E.) compared to the uninfected control 
group (3.9 + 0.1 hours), p < 0.0005. This factor re- 
mained significantly associated with scalp abscess when 
the other factors were controlled with the use of the 
multivariate analysis, p < 0.01. | 

More infants monitored for high-risk indications de- 
veloped a scalp abscess (36 of 601), than did infants 
born of normal pregnancies who were electively moni- 
tored (six of 238), p « 0.005. This factor was shown to 
ke significant by multivariate analysis, p « 0.01. The 
high-risk indications for monitoring included: induc- 

_t.on of labor for medical disease, induction of labor for 
prematurely ruptured membranes, meconium-stained 
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“Table III. Neonatal course of abscess following 
intrapartum fetal monitoring 


Mean age at onset (days) 
Mean size of mass (mm.) 
Treatment 
Local measures only 35 
Systemic. antibiotics 7 
Severe complications 0 


* Mean + standard error. 


Table IV. Microbiology of scalp abscess in 33 
patients 










Patients 
cultured 








No. of 


Microbiology patients 


Aerobes alone 11 33 
Anaerobes alone 3 9 
Aerobes and anaerobes 19 58 
Polymicrobial 28 85 


amniotic fluid, oxytocin augmentation of labor, ab- 
normal presentation, multiple gestation, prematur- 
ity, and other indications. Univariate analysis of the 
high-risk indications for monitoring showed prematu- 
rity (p « 0.0005) and oxytocin augmentation of labor 
(p < 0.0025) to be significantly associated with scalp 
abscess compared to the normal, electively monitored 
infants. However, by multivariate analysis only prema- 
turity was a significant factor in subsequent scalp 
abscess (p « 0.01). 

Duration of ruptured membranes (interval from 
spontaneous or artificial rupture of membranes to de- 
livery was longer in mothers whose infants sub- 
sequently developed an abscess (19.4 + 1.6 hours, 
mean + standard error) than in uninfected control 
subjects (8.8 + 0.4 hours) p < 0.05, by univariate 


analysis; however, it was no longer associated with scalp — 


abscess when evaluated by multivariate analysis. This 
suggests that it was correlated with another factor 
which had a greater influence on the pathogenesis of 
scalp abscess. | 

More infants born of nulliparous mothers became 
infected (31 of 541) than did infants born of multipa- 
rous mothers (11 of 388), p « 0.05. Although statisti- 
cally significant by univariate analysis, this was not 
significant by multivariate analysis. A correlation 
coefficient of 0.36 existed between parity and duration 
of monitoring. 

Maternal amnionitis occurred in none of the 42 in- 
fants who developed a scalp abscess; it occurred in 17 
of 887 of the uninfected group (Table II). This factor 
was not significantly associated with scalp abscess. 

The method of delivery likewise was not associated 
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Table V. Aerobic isolates from 33 scalp abscesses 


No. of 
patients Per cent 


Isolate 
Streptococcus —— 14 42 
Group A 7 21 
Group B (Type II) l 3 
Group D Ta 9 
Other 10 30 
Staphylococcus epidermidis 19- 58 
Micrococcus sp. I 3 


Escherichia colt 2 
Klebsiella pneumoniae ] 
Enterobacter cloacae ] 
Moraxeila nonliquefaciens l 
Corynebacterium sp. l 
Bacillus sp. 2 
Candida albicans H 


Table VI. Anaerobic isolates from 33 scalp abscesses 


No. of 
patients Per cent 


Peptostreptococcus l 

Ps. micros 

Ps. intermedius 

Ps. anaerobius 
Peptococcus 

Pc. asaccharolyticus 

Pc. magnus 

Pe. prevoti 
Ruminococcus bromi 
Veilionella parvula 
Bacteroides 

B. pneumosintes 
Fuscbacterium rusii 
Bacteroidaceae (unspeciated) 
Actinomyces naeslundii 
Clostridium perfringens 
Propionibacterium acnes ` 
Bifidobacterium adolescentis 
Eubacterium lentum 


Isolate 
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with neonatal scalp abscess. There was a similar distri- 
bution of the method of delivery in the infected and 
uninfected groups. | 

The natural course of infected scalp lesions is sum- 
marized in Table III. The mean age when abscess was 
first noted was 2.5 + 0.3 days, with a range from 1 to 
10 days. The mean size of the mass was 5.2 + 0.9 mm., 
with a range from | to 25 mm. 

Thirty-five infants were treated with local measures 
only, including topical polysporin ointment, hexachlo- 
rophene washes, or incision and drainage. Seven in- 
fants were also treated with systemic antibiotics.- 
None of the infants manifested signs of sepsis, os- 
teomyelitis, or subgaleal extension. 

The microbiology of scalp abscesses from 33 infected 
infants is summarized in Table IV. Of the remaining 
nine newborn infants with infection, cultures either 
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were notobtained (three infants) ór were processed in 
the clinical laboratory by methods different from the 
study protocol. Organisms were isolated in all newborn 
infants with an abscess. Aerobes alone were isolated in 
33 per cent, anaerobes alone in 9 per cent, and both 
aerobes and anaerobes in 58 per cent. More than one 
organism was isolated in 85 per cent of the infected 
infants. 

The predominant aerobic organisms isolated were 
Staphylococcus epidermidis and streptococcus (Table V). 
Of the streptococcus, group A was the most common; 
there was only one infant with group B streptococcus 
(Type II) isolated. That infant had no other complica- 
tions. Among the other streptococci isolated, Streptococ- 
cus viridans was found in seven, beta-hemolytic strep- 
tococcus not Groups A, B, or D was found in two, and 
one infant had Streptococcus pneumoniae. 

The predominant anaerobic organisms were pepto- 
streptococcus and peptococcus species (Table VI). 
There were only five infants in whom bacteroides was 
isolated, and all were Bacteroides bneumosintes. 


Comment 


This prospective study has examined several factors: 


which may predispose an infant to a scalp abscess fol- 
lowing direct fetal heart rate monitoring during labor. 
Only two factors have been identified which are 
significantly associated with scalp abscess when other 
factors are controlled with a multivariate analysis. 
These factors are the duration of monitoring and 
high-risk indications for monitoring. 

Other investigators have reported a relationship be- 
tween duration of ruptured. membranes and am- 
nionitis.'°"?* It is thought that there is an ascending 
infection into the uterine cavity from organisms which 
are normal inhabitants of the female genital tract. Al- 
though the membranes have not been shown to be a 
barrier against infection, recent data indicate that the 
amniotic fluid is bacteriostatic.? It is probable, there- 
fore, that with prolonged duration of ruptured mem- 
branes, the fetal presenting part is less protected by 
amniotic fluid and more susceptible to invasion by 
normal vaginal flora. The electrode acts as a nidus for 
infection and the longer it is in place, the greater is the 
possibility for infection. | 

The higher infection rate among infants with a 
high-risk indication for monitoring suggests that these 
fetuses may be somewhat compromised and therefore 
more susceptible to infection. Infants born of norn:.u 
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pregnancies and monitored electively are.at a lower 
risk for developing a scalp abscess. The eight high-risk 
indications for monitoring have been analyzed to con- 
trol Zor other variables, and prematurity as an indica- 
tion for monitoring was significantly associated witha 
scalp abscess. "E 

As with other soft-tissue infections, edema and tissue 


-hypoxia contribute to infection. This probably explains 


the higher incidence of infection in infants of nullipa- 
rous mothers; however, more likely is the possibility 
that parity was significantly associated with infection 
because it was related to duration of monitoring. The 
vacuum extractor creates a caput with excessive scalp 


edema. Similarly, the infection rate among infants de- 


livered by vacuum extraction (9.2 per cent) was thrice 
that among those with spontaneous vaginal delivery 
(8.6 per cent). However, insufficient infants had been 
delivered by vacuum extraction for the difference in 


‘infection rate to achieve statistical significance in the 


present study (p = 0.1). 

The concept that these abscesses are usually sterile is 
not supported by our data. All abscesses contained or- 
ganisms and the majority contained more than one or- 
ganism, with both aerobic and anaerobic microorgan- 
isms isolated. 5 

Our prospective data indicate that the true incidence 
of scalp abscess complicating fetal heart rate monitor- 
ing with a spiral electrode during labor is higher than 
previously suspected by retrospective surveillance. 

Furthermore, maternal factors significantly associ- 
ated with this complication have been identified. It is 
recognized that these patients who are likely to develop 
infectious complications of fetal monitoring are the 
verv ones that are more likely to benefit from fetal 
monitoring. Our experience indicates that these are 
the patients who should be closely observed for the 
possible development of an early intection at the site of 
electrode application, in order that more serious and 
potentially life-threatening complications may be pre- 
vented through early treatment. 


We thank Ruth Schindler, L.V.N., and Terrence. 
Payne, C.H.A., for their assistance in the completion of 
this study, and Valerie Patten for her technical assis- 
tancc. Dr. Bascom Anthony provided assistance in 
serotyping of the streptococci. Statistical consultation 
was provided by E. Carnahan and Lee Youkeles, De- 
partment of Biomathematics, University of California 
at Los Angeles School of Medicine. 
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Determining fetal lung maturity: A. sensitive surfactant 


method P ode 4 ] 


.LARRY W. JOHNSON, PH.D. 


St. Louis, Missouri 


The presence of fetal lung surfactant in amniotic fluid is indicative that fetal lungs are 
sufficiently mature for delivery without subsequent respiratory distress. However, current 
methods for detecting surfactant fail to positively distinguish saturated phosphatidylcholine 
(primarily dipalmitoyl phosphatidylcholine) from the many similar phosphatidylcholines also 
present in amniotic fluid. As a result small amounts of this lipid are obscured by the | 
presence of the other lipids and delivery of many patients is delayed unnecessarily. A = 
-sensitive method is here described in which extraneous phosphatidylcholines are oxidized 
while the saturated phosphatidylcholines remain intact for positiva determination by 
thin-layer chromatography. The method is insensitive to contaminating lipids from blood or 
meconium and provides an unequivocal test for the presence of disaturated 
phosphatidylcholine in a relatively short time. About one half of the patients tested in whom 
lecithin/sphingomyelin ratios were 1.4 to 1.7 had this surfactant lipid present in their fluids 
and presumably could have been delivered immediataly, (AM. J. OBSTET, GYNECOL. 129: 


190, 1977.) 


\ 


- THE SIGNIFICANCE and usefulness of the shake test! 
and lecithin-sphingomyelin (L/S) ratio? cannot be dis- 
puted. The uncertainty of fetal lung conditions in preg- 
nancies complicated by diabetes, intrauterine growth 
retardation, rhesus sensitization, pre-eclampsia, and a 
number of other conditions provokes a real need for 
determining fetal lung maturity which, in turn, can 
allow confident delivery. Analyzing amniotic fluid for 
specific lung surfactant is an answer to this need. The 
L/S ratio, shake test, and other methods accurately as- 
sess the presence of abundant surfactant. However, 
current methods allow only a partial separation of lung 
surfactant phosphatidylcholine from the similar phos- 
phatidylcholines (lecithins) also present. As a result, 
small amounts of surfactant presently go undetected 
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and about one half of the patients in whom L/S.ratios 
are between 1.5 and 2.0 have delivery delayed un- 


` necessarily.’ 
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Surfactant phosphatidylcholine forms monolayers 
which line the alveoli of the lungs after birth and re- 
duce surface tension. Both alpha and beta linked fatty 


acids in surfactant molecules are quite saturated, that 


is, they contain no double bonds. Other phospholipids, 
which are found primarily in cell membranes, are 
usually arranged in bilayers rather than monolayers. 
Beta position fatty acids in these phospholipids are un- 
saturated, a factor which contributes to bilayer fluid- 
ity.^ * Therefore, the problem in analyzing amniotic 
fluid for lung surfactant is to separate the saturated 
phosphatidylcholines from unsaturated phosphatidyl- 
cholines and thereby render specific the detection of. 
the surfactant lipid. This has been achieved by SEE 
oxidation. 


Material and methods 


Amniotic fluid samples, obtained by transabdominal 
amniocentesis, were stored frozen at — 20? C. if not 
analyzed immediately. L/S ratios were measured essen- 
tiallv'according to the method of Gluck and associates.” 
Samples were centrifuged at 1,000 x g for 10 minutes 
at O° C. Floating or sedimenting solids were discarded. 
To 4 ml. of fluid was added 4 ml. of methanol and then 
8 ml. of chloroform. Two phases were, separated by 
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Fig. 1. The effects of permanganate and periodate on unsaturated and saturated phosphatidyl- 
cholines. Synthetic lipid (20 ug) was chromatographed in the left channel of each chromatogram. An 
equal aliquot was oxidized and the products were chromatographed in the right channel of each 
chromatogram. 4, Result with dioleoylphosphatidylcholine (unsaturated lipid); B, result with dipal- 


mitoyl phosphatidylcholine (saturated lipid). 


centrifugation and the upper aqueous phase was aspi- 
rated and discarded along with the protein-rich in- 
terphase. The extract was evaporated under a stream 
of nitrogen and the lipid residue was reextracted with 
acetone at —5? C. The acetone-insoluble residue was 
dissolved in 0.1 ml. of.chloroform and chromato- 
graphed on silica gel thin-layer plates with the use of the 
solvent system chloroform : methanol: water, 94:34:24. 
After drying, the chromatogram was visualized with 
iodine vapor and the spots were carefully outlined with 
a soft pencil. The dimensions of the spots were mea- 
sured with vernier calipers and their relative areas 
were expressed as the L/S ratio. Lipid standards having 
L/S ratios of 2:1 and 1:1 were used as controls. 
. Oxidative procedure. Both pure lipids and extracts 
of biological fluids were. examined. Pure lipids were 
kept dissolved in chloroform: methanol, 2:1, and sam- 
ples were prepared for oxidation by evaporation of the 
solvents under a stream of nitrogen. 

Samples of amniotic fluid were extracted as a pre- 
liminary step to oxidation. First, 3 ml. of centrifuged 
amniotic fluid was mixed with an equal volume of 


methanol in a glass-stoppered tube. Then 6 ml. of. 


chloroform was added and the tube was inverted sev- 


eral times. (Vigorous shaking was avoided to prevent 
emulsion formation and increase the yield of extracted 
lipid.) The phases were separated by brief centrifuga- 
tion. The upper aqueous layer, including the pro- 
teinaceous interphase, was aspirated and discarded. 
The remaining chloroform was evaporated under ni- 
trogen in a hot-water bath. The lipid .residue was 


' moistened with a drop of chloroform and dissolved in 


3 ml. of tertiary butanol. Oxidation of the lipids was 
initiated by addition of 4 ml. of a solution of 2.5 mM 
KMnO, and 18 mM HIO,, followed by 2 ml. of 100 - 
mM NaeCO,. The tube was inverted several times and 
placed in a hot water bath at 60° C. for 45 minutés. The 
tube was cooled briefly with running water and the 
lipids were extracted, into 5 ml. of chloroform. The 
phases were separated by centrifugation. The colored 
aqueous layer at the top and the brown manganese 
dioxide at the interphase were aspirated and dis- 
carded. The lower phase (chloroform and tertiary 
butanol) was evaporated to dryness under nitrogen in a 
hot-water bath, and the remaining lipids were dis- 
solved in 50 wl of chloroform. This lipid solution was 
spotted on a silica gel thin-layer plate alongside a stan- 
dard of dipalmitoyl phosphatidylcholine. 
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Fig. 2. Hydrolysis of dipalmitoyl phosphatidylcholine.under alkaline oxidation conditions. 
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Fig. 3. The effects of permanganate and periodate on immatüre and mature amniotic fluid lipids. 
Each chromatogram contains reference standards (left channel), amniotic fluid lipids (center chan- 
nel), and the same amniotic fluid lipids following oxidation (right channel). 


The lipids were chromatographed with chloro- 
form : methanol: water 94:34:4. The spots were visi- 
alized with iodine vapor and outlined with a pencil. 
If a phosphatidylcholine spot was present, the test was 
classified as positive. Absence of the spot or presence of 
a questionable trace was classified as negative. 
= Whole-blood and mieconium samples were analyzed 

by the same technique. Samples of 3 ml., previously 
diluted 1:10 with water, were extracted aid processed 
in the same manner as amniotic fluid. 

Fatty acid content of the oxidation-resistant phos- 


`~ 


phatidylcholine from amniotic fluid was determined 
with a gas chromatograpli/mass spectrometer* fitted 
for chemical ionization. Methyl esters were produced 
for the chromatography by transesterification of the 
isolated phosphatidycholine in 2 per cent sulfuric 
acid—methanol under nitrogen. Methyl esters were iso- 
lated with exhaustive pentane/water extractions and 
the pentane was evaporated under nitrogen to a small 


_volume before chromatography. Components were 


*Finnigan Instruments, Palo Alto, California. 
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identified by comparing mass spectra with those of Na- 
tional Institutes of Health standards. The per cent con- 
tribution of each fatty acid to the total was calculated 
from the summed ion fragments and corrected for 
slight differences in sensitivity of various fatty acids to 
fragmentation by chemical ionization. 


Results 


The capacity of permanganate and periodate to 
oxidize hydrocarbon double bonds has long been rec- 
ognized. Thus phosphatidylcholines containing oleic, 
linoleic, arachadonic, or other unsaturated fatty acids 
may be converted by permanganate and periodate oxi- 
dation to polar derivatives which would chromato- 
graph quite differently from the parent molecules. 
On the other hand, phosphatidycholines containing 
only saturated fatty acids may be expected to resist 
these oxidizing agents. 


Fig. 1,4, demonstrates the ready susceptibility of un- | 


saturated dioleoyl phosphatidylcholine (containing 
one double bond in each fatty acid) to alkaline 
permanganate-periodate oxidation. Egg phosphatidyl- 


choline containing a variety of unsaturated fatty acids: 


was also completely oxidized. In contrast, the saturated 
phosphatidylcholines such as dipalmitoyl phosphati- 
dycholine were resistant, as demonstrated in Fig. 1, B. 

Optimal conditions. Complete oxidation of unsatu- 
rated phosphatidylcholine was found to require either 
elevated temperatures or prolonged periods of time. 


The volatility of tertiary butanol limited the tempera-. 


ture and the reaction was carried out at 60° C. The 
susceptibility of ester bonds to alkaline hydrolysis re- 
quired that the reaction time be short enough to pre- 
vent hydrolysis but long enough for ethylene bond 
oxidation. The rate of hydrolysis at 60? C. was there- 
fore investigated. Synthetic !'C-dipalmitoyl phos- 
phatidylcholine (New England Nuclear, Boston, Mas- 
sachusetts) was added to a mixture of lipids extracted 
from amniotic fluid and divided into five equal 
aliquots. Each aliquot was. treated with alkaline per- 
manganate and periodate at 60? C. for a period of time 
ranging from zero to 180 minutes. Lipids were ex- 
tracted from each of these reaction mixtures and 
chromatographed on silica gel thin layers to separate 
the hydrolytic products. Appropriate zones of the 
chromatograms were eluted with chloroform: 
methanol: water, 85:35:5, and radioactive lysophos- 
phatidylcholine, free fatty acids, and unreacted 
phosphatidylcholine were determined by scintilla- 
ation counting. When the products were summed, at 
least 92 per cent of the original radioactivity in each 
sample was recovered. After 30 minutes of oxidation, 
88 per cent of the radioactivity still chromatographed 
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Fig. 4. Correlation of oxidative test with L/S ratio in amniotic 
fluids. +, Positive oxidative test; —, negative oxidative test. 
The dotted line shows a zone of L/S where some patients gave 
positive oxidative tests demonstrating DSPC, whereas others 
did not. 


as phosphatidylcholine and at the final time point, 180 
minutes, 53 per cent remained intact (Fig. 2). On the 
basis of these results, the reaction time for routine oxi- 
dations was set at 45 minutes. This permitted exhaus- 
tive oxidation of double bonds while ester hydrolysis 
was kept minimal. l 

Application to amniotic fluid lipids. To determine 
the efficiency of the extraction procedure, "*C- 
dipalmitoyl phosphatidylcholine added to amniotic 
fluid was extracted according to the routine described 
earlier with one volume of methanol and two volumes 
of chloroform. Radioactivity in the phases was deter- 


minec, giving the following distribution: aqueous 


phase, 2 per cent; protein interphase, 35 per cent; 
chloroform phase, 58 per cent; total recovered, 95 per 
cent. The distribution of '*C-dipalmitoyl phosphatidyl- 


choline during extraction from oxidizing solution was 


chloraform 94 per cent and aqueous phase 6 per cent. 
Since recoveries from single extractions were adequate, 
this extraction procedure was then used for the routine 


' isolation of amniotic fluid lipids to be oxidized and for 


their recovery after oxidation. 

When lipids from immature amniotic fluid of pa- 
tients at 25 to 30 weeks of gestation (by menstrual dates 
and by ultrasound) were extracted and then oxidized 
with permanganate and periodate, no phosphatidyl- 
choline spot could subsequently be seen on chromato- 
grams. In contrast, samples: taken from patients at 
term contained saturated phosphatidylcholine after 
oxidation, as shown in Fig. 3. Fatty acids of the 
phosphatidylcholines present after oxidation were 
identified by gas-liquid chromatography/mass spec- 
trometry. A pooled sample from 15 patients of 35 
to 38 weeks’ gestation showed 93 per cent palmitic, 3.5 
per cent myristic, and 3.5 per cent stearic acids with a 
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Table I. Oxidative test with contaminated fluids . 








Oxidative 
test result 


jr 


Weeks of 
gestation 






Contamination | 







B. G. 36 Bloody =": Positive. 
S. S. 36 Bloody . Positive | 
"D poa 24 Bloody Negative 
M. W. 38 Bloody i „Positive - 
L. M: 32. Meconium stained ` ' Negative 
IB. 3T ae Meconium.stained Positive 


H 4 
' ^ 


+ 


i trace of what appeared from the i ion fragment pattern 


to. be 15: 0 fatty acid: No unsaturated fatty acids were E: 


observed so all phosphatidylcholines were disaturated. 


_ Evidence for the clinical value of this oxidative test `. 


for disaturated phosphatidylcholine bh was pro- 
vided by comparison with the L/S ratio 


more, gave a positive oxidative. test (nonoxidizable 


phosphatidylcholine on chromatogram) and thus con- ` 


tained DSPC. Of the fluid with L/S ratios of 1. 4 to 1.7, 
| some ‘had DSPC and'others did not. Fluid with L/S 
ratios below 1.4 always. gave a negative oxidative: test, 
demonstrating the absence of surfactant DSPC (Fig. 4). 
The one. Bd came from a patient whose fluid 


* i 


Of the - 


cases examined, all fluid having L/ S ratios of 1.8 or- 


4 


1 


had an L/S of 1.8 but clear evidence of DSPC by the 
oxidative test, Four days after amniocentesis she was 


delivered of a’ healthy baby without, respiratory dis- 
tress. . ; 

The primary contaminants of amniotic fluid encoun- 
tered i in clinical ‘practice are blood and meconium. Less 
_ frequently, methylene blue injected intra-amniotically 
may contaminate fluid samples. As shown in Fig. 5, 
blood lipids tend to’disappear rapidly under oxidative 
conditions. Phospholipids from blood begin to oxidize 
within two minutes and by 10 minutes blood phos-'. 
phatidylcholine removal is essentially complete. To 
date; relatively few bloody samples from patients have 
been analyzed with the oxidative test; however, the-re- 
sults, have always | been consistent with estimated gesta- 
„tional age (Table D. F urthermore, the addition of ' 
. blood to normal amniotic fluid (10 per cent by volume) 
did not change the test results of the fluid. It appears 
that bloody samples can’ be accurately analyzed for 
DSPC by the oxidative test. `." 

|. Mécohium lipids obtained from the diapers of néwe 
bom infants were completely oxidized by permanga- 
nate and periodate and thereafter’ failed to appear on 
chromatograms. Furthermore, meconium Bocce to 
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amniotic fluid in amounts sufficient to give a heavy 
green appearance did not prevent the detection of 
DSPC by the oxidative test. | 

Methylene blue was also completely oxidized under 
the routine conditions used, although its oxidation was 
somewhat slower than that of unsaturated phos- 
phatidylcholine. A 1 mg. amount of methylene blue 
was oxidized in 30 minutes, and the products did not 
interfere with the detection of surfactant DSPC on 
chromatograms. 


Comment 


The finding that saturated and unsaturated phos- 
phatidylcholines can be distinguished by a fairly simple 
selective oxidation appears to permit direct monitoring 
of lung surfactant DSPC, even in small quantities. 
While acetone precipitation has provided enrichment 
of saturated phosphatidylcholine, it has not provided 
elimination of the background of unsaturated con- 
taminants." ? The oxidative approach quantitatively 
removes dioleoyl phosphatidylcholine, which has only 
one double bond in each chain, and it appears to re- 
move all of the more highly unsaturated species even 
more rapidly. When immature amniotic fluid lipids are 
oxidized one sees little or nothing on the chromato- 
gram, although when mature fluid lipids are oxidized 
they give obvious spots of saturated phosphatidyl- 
choline. 

Other methods for oxidizing double bonds might 
provide alternative routes to the isolation of DSPC 
from amniotic fluid lipids. Mason and associates? have 


recently published a method for isolaüng saturated . 


phosphatidylcholine from rat tissue lipid with the use 
of osmium tetroxide followed by column chromatog- 
raphy on neutral alumina. Privett and Blank!? have 
used ozonolysis followed by thin-layer chromatog- 
raphy. Methods are also possible which do not chemi- 
cally alter lipids, i.e., formation of mercury salt adducts 
followed by column chromatography on Sephadex 
LH-20" or argentation chromatography on thin-layer 
plates containing silver ion.? However, we have not 
used these methods because column methods tend to 
require painstaking care, especially if the column 
eluate must be quantitated with phosphorus determi- 
nations, ozonolysis has the disadvantage of requiring 
special equipment and of generating potentially explo- 
'sive oxidative intermediates, and argentation chro- 
matography of phosphatidylcholines gives variable 
separations unless humidity conditions and thin- 
layer preparation are very closely controlled. The 
permanganate-periodate method here described is 
simple and straightforward. 

The phospholipid derivatives generated by oxida- 
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tion as described have not been characterized, but 


Chang and Sweeley'? have looked at the oxidation of 
fatty acids by permanganate and periodate at room 
temperature and found the products to be mostly 
short-chain mono- and di-carboxylic acids.? It is 
significant here only that the products of phospholipid 
oxidation do not chromatograph with phosphatidyl- 
choline and will not be mistaken for it. A spot which 
chromatographs below phosphatidylcholines is often 
seen and may be quite substantial after oxidation. 

Iodine staining has been used in the present work 
because it has the advantages of being simple and rapid 
compared to many other methods. However, it suffers 
from two disadvantages: (1) The spots fade rapidly and 
must be outlined soon after removal from the iodine 
atmosphere; (2) it does not stain the purified surfactant 
molecules darkly because it favors unsaturated lipids. 
For this reason spots were kept small to increase stain- 
ir. intensity. Visualization by the commonly used hot 
charring technique suffers the same disadvantage. In 
our laboratory, as in others,' charring also seemed to 
favor unsaturated, nonsurfactant molecules. 

The advantages of the oxidative test in clinical use 
are several. Up to now, bloody or meconium-stained 
fluid has generally been visually judged and then either 
considered with skepticism or discarded. Their useful- 
ness was limited unless the L/S ratio was very high and 
could not have been significantly influenced by the con- 
taminating lipids. It has recently been suggested that 
with bloody samples analysis of some of the minor 
phospholipids such as phosphatidylglycerol may be 
helpful.” With oxidation, however, contaminating : 
lipids from blood or meconium are readily removed. 
Should the amount of contamination ever become so 
large as to use up the reagents, the color of the per- 
manganate will fade and the problem can be remedied 
by simply adding more reagent. 

The time requirements for the procedure as de- 
scribed in this work were not very different from those 
for the L/S ratio. Time of chromatography was kept 
short by using small thin-layer plates, and the iodine 
staining which followed was rapid. No time was re- 
quired for measurements or calculations since the test 
was scored positive (DSPC present) or negative (DSPC 
absent). Of course, the method could be modified to 
include quantitation of the phospholipid with a con- 


. comitant increase in time. 


The sensitivity of the method is readily demon- 
strated by comparing the amounts of lipid detected by 
the L/S ratio, the shake test, and the oxidative test. The 
L/S radio of maturity is considered to be 2.0, corre- 


sponding to an average of 216 ug of acetone- 


precipitated lecithin per 3 ml. sample of amniotic 
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fluid. The shake test is standardized with 1 ml. of 
saline and 100 ug of dipalmitoylphosphatidylcholine.! 
The method presented in this paper gives a positive 
spot on the chromatogram at only 10 wg of DSPC de- 
rived from 3 ml. of amniotic fluid. 

The group of patients in whom L/S ratios were in the 
zone 1.4 to 1.7 were perhaps the most interesting of all 
those tested. Bryson and colleagues" reported that 
some infants with L/S ratios between 1.5 and 1.8 will 
have respiratory distress while others will not. Farrell 
and Avery!? concluded from the literature that 55 per 
cent of the infants delivered with L/S ratios between 
1.5 and 2.0 will not develop respiratory distress syn- 
drome. In the present study 55 per cent of the amniotic 
fluid samples having L/S values between 1.4 and 1.7 
showed DSPC by the oxidative test and 45 per cent 
were negative. This indicates that the oxidative test 
may delineate the onset of production of mature sur- 
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factant quite sharply. It thus may be possible to deter- 


mine maturity in borderline cases more accurately than 


has heretofore been possible and to do this even in the 
presence of blood or meconium. However, a note of 
caution should be added. Although DSPC has been 
shown to be the primary constituent of surfactant from 
lungs,” its presence in amniotic fluid does not necessar- 
ily imply lung maturity. Demonstration of the predic- 
tion of maturity by this new test requires clinical testing 
and follow-up of patients who are delivered despite 
moderately low L/S ratios. Although preliminary ob- 
servations are encouraging, sufficient clinical data are 
not yet available to prove that the presence of DSPC 
indicates lung maturity, and we can only anticipate that 
this will be shown when these studies are completed. 


The supporting laboratory facilities and advice of 
Dr. Walter G. Wiest are acknowledged. 
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Isoxsuprine-induced release of pulmonary surfactant 


in the rabbit fetus 
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Rabbit fetuses were injected intramuscularly with 0.5 mg. of isoxsuprine on the 
twenty-eighth day of gestation. They were killed in utero four hours after the injection, and 
fetal pulmonary fluid (FPF) was collected through a tracheal catheter. The quantity of FPF 
and the lung weight/body weight ratio were both significantly less in the isoxsuprine-treated 
fetuses than in control fetuses. Surface activity, evaluated with pulsating bubble, and the 
lecithin/sphingomyelin (L/S) ratio were greater in FPF from isoxsuprine-treated animals 
than in control samples. We concluded that isoxsuprine is able tc dehydrate the fetal lung 
and cause a release of surfactant stored in type H pneumocytes. This latter conclusion was 
supported by a significant decrease in the number of lamellar inclusions observed ín these 


celis. (AM. J. OBSTET. GYNECOL. 129: 197, 1977.) 


THE BETA ADRENERGIC DRUG isoxsuprine inhibits 
uterine contractions and is widely used for suppression 
of premature labor. According to an experimental 
study by Wyszogrodski and associates, isoxsuprine 
may also have a beneficial effect on the premature 
fetus by preparing it for a smooth transition to ex- 
trauterine life. In their study, rabbit fetuses were 
treated in utero three days before term, i.e. on the 
twenty-eighth day of gestation, with 0.5 mg. of the 
drug. They found that when the treated animals were 
delivered three hours after the intramuscular injection 
and had been allowed to breathe for 30 minutes, their 
lungs retained more air on deflation than did those of 
littermate control animals. This finding, suggesting an 
accelerated release of pulmonary surfactant (SA), is of 
considerable importance because it indicates that, in a 
case of threatening premature delivery, isoxsuprine 
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might serve as a prophylaxis against neonatal respi- 
ratory distress. However, the evidence was only cir- 
cumstantial, and in the present study, we attempted a 
more direct assessment of the ability of isoxsuprine to 
initiate SA release in the premature rabbit fetus. We 
assessed the surface properties and the lecithin/ 
sphingomyelin (L/S) ratio of the fetal pulmonary fluid 
(FPF), and we examined the ultrastructure of the alveo- 
lar epithelium. 


Material and methods 


We used 16 New Zealand rabbit does, whose time of 
mating had been recorded. ‘The does were given gen- 
eral anesthesia on the twenty-eighth day of gestation, 
and under clean but not sterile conditions, the abdo- 
men was opened through a midline incision. Approxi- 
mately half the litter were treated with isoxsuprine, 0.5 
mg. in 0.1 ml., injected through the intact uterine wall 
into the gluteal muscle. The other half served as con- 
trol fetuses and in an identical manner were given an ` 
equal volume of saline solution. A total of 73 fetuses 
received isoxsuprine, and 64 were given saline. 

Following the injection procedure, we closed the ab- 
domen and the doe was allowed to recover. She was 
given a lethal dose of pentothal (240 mg.) four hours 
later. After another 30 minutes, the fetuses were un- 
able to initiate breathing, and they were delivered and 
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Fig. 1. Surface tension (mean + S.E.) of fetal pulmonary fluid from isoxsuprine-treated fetuses and 
from saline-injected control fetuses. The pulsating bubble technique was used, and the values were 
those obtained at maximal and minimal (open bars) bubble size. 


weighed. The trachea of each fetus was exposed and a 
polyethylene catheter (PE 50) was inserted through an 
incision just below the larynx. All FPF available was 
collected by gently squeezing the thorax. Individual 
fluid quantities were determined, but liquid from 
.treated fetuses in each litter was pooled for assessment 
of surface properties and L/S ratio, as was the liquid 
from the control fetuses. Even with pooling, the quan- 
tity of liquid was borderline for the two assessments, 
and in a few instances we were unable to do both of 
them. | 

The chest was carefully opened, and the lungs were 
removed and weighed. To the weight of the lungs was 
added that of the previously extruded FPF, and the 
lung weight/body weight (LW/BW) ratio was deter- 
mined for each fetus. 

Surface properties of FPF were evaluated with the 
pulsating bubble technique.” ? The principle of this 
method is to record the pressure gradient across the 
surface of a bubble, expanded in the liquid to be as- 
sayed and communicating with ambient air. The bub- 
ble is pulsating at a rate of 20 r.p.m., i.e., its diameter, 
measured with a microscope, changes every three sec- 


onds from a maximum of 1.1 mm. to a minimum of 0.8 
mm. and then back to maximal size. This alteration in 
bubble diameter causes the surface to rhythmically di- 
minish 50 per cent from its maximal area of 3.6 mm.” 
Surface tension (y) at maximal and minimal bubble size 
is calculated with the law of Laplace, AP = 2 y/r; this 
calculation 1s possible because the bubble radius (r) and 
the pressure gradient across the bubble surface (AP) 
are known entities. 

With two minor modifications, the method of Gluck 
and Kulovich’ was used for determining L/S ratio of 
the FPF. The thin-layer chromatography plates were 
made from microscopic slides rather than the 5 x 20 
cm. standard-size glass, thus diminishing the amount 
of sample required for densitometric quantitation of 
the phospholipids following charring. The lipid resolu- 
tion was improved by applying the sample in a line 
rather than in a spot. A densitometer* was used, allow- 
ing numerical integration. 

The pulmonary ultrastructure was studied in seven 
fetuses by removing the right middle lobe and im- 


*Toyce, Loebl, & Co., Inc., Burlington, Massachusetts. 





groove treated fetuses 
(Table I) but. the weight of the lungs (minus the 








Number 2 


mediately sectioning it into | to 2 mm.? blocks in cold 
(4° C.) ohe per cent OsO,, buffered with 0.2M. phos- 
phate to pH 7.3, in which it was allowed to fix for 90 
minutes. The tissue was then dehydrated in graded 
ethanol and propylene oxide and embedded in. Epon 
812. The tissue blocks were cut with glass knives on 


an ultramicrotome.” The sections were stained with 






uranyl acetate and lead citrate and examined wii 
electron microscope.t In three random sections fi 
each lung, all alveolar epithelial. cells, which. 





cuboidal in shape and possessed. microvilli, were | pho- Y 


tographed at a constant magnification (x18. 00). 
Dense, transitional, 


and associates. m 


Results 
The mean body weight was the same in the 
and the control fetuses 


e FPF collected. from the tracheal incision) was signifi- 
ws cantly less i in the treated group. Also, the amount of 
FPF obtained from fetuses receiving isoxsuprine was 


approximately 60 per cent less than that removed 


: - from control fetuses. The total lung weight (including 
FPF), divided by body weight, gave a ratio which 










3 suprine was 2.4 + 
En : fetuses, the ratio was only L2 
was highly significant (P « 0. 005). In Fig. 2 are seen 
representative chromatograms. and densitometric tra- 
cings obtained from the pooled. FPF of treated and 
| control fetuses from one litter. 








; ime. considerably lower in isoxsuprine-treated fetuses 


Sven -minute ds was dower in “ihe FPF i 


"treated animals than in that of the control animals 
{P < 0.01 at one, two, and three minutes; P « 0. 02 at 
| four and five minutes). 


The L/S ratio of FPF font fetuses treated with i ISOX- 
+ 0.8 (mean + S.E.), but in control 
-Qla difference w hich 


The ultrastructure of lung tissue from i isoxsuprine- 


n treated fetuses and from control fetuses was repre- 
x sented by electron microphotographs of 108 and 86 
cells, respectively, which were defined as being type H 
s pneumocytes. The counts from the three litters studied 


are given in Table II. The values have been combined 


and the weighted mean counts of inclusions per cell 


a compar ed. The figures show that dense, transitional, 


$o 





Model. No. Mt. 9 fore Blunt 


. Model. No. EM-301, Philips | Electronic . Instruments, 
Mount Vernon, New York. e E 


lamellar, and vacuolated bodies EM 
were quantitated for each cell, as described by Kikkawa | 
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Fig. 2. Thin-layer. chromatogram: of fetal pulmonary fluid 
from isoxsuprine-treated fetuses and from littermate control. 
fetuses. After charring, the i integrating densitometer gave the _ 
relaive concentrations” of lecithin- and sphingomyelin E 
(Sphing). In this case, the. L/ S ratio for the treated. fetuses (3.0) 
was double that for the: ‘control fetuses (1.6), which. ‘was the 
average relationship for the whole or me material. 





Table L Fetal response to isoxsuprine 










I soxs u pri ine-treated | Pol 
feme on 







Parameter 


398 05 73 319 


Body weight (Gm.) | 0. 6 64 NS. 
Lung weight 811. 20 73 910 23 64 0.001 
minus FPF* | 
(mg.) | 
FPF (mg.) 63 7 73 161 7 64 0.001 
LW/BW x 10! 264. 6 73 331 5 64 0.001 
y min. at ] min. 26:2 3.9 13 37 1.5 15 0.01 
(dyn. cm.^*) 
L/S ratio 24 Q3 14 1.2 0.1 15 0.005 


* FPF, Fetal pulmonary iua 


and lamellar bodies Y were fewer in the isoxsuprine- 
treated fetuses than in the control fetuses, but only for 
the lamellar bodies was the difference statistically 
significant (Fig. 3). 


Comment | 

An unexpected result of this study was the significant 
reduction in pulmonary liquid observed in the group 
of fetuses receiving isoxsuprine. To the best of our 
knowledge, this is the first time the possibility of dehy- 
drating fetal lungs by pharmacological means has been 
reported. The mechanism for achieving this result is 
not clear. One might consider the following specula- 
üon: In the adult, isoxsuprine causes a dilatation of 
arterioles.” '? This is an effect which may be advan- 
tageous and is made. use of in the treatment of inade- 


quate. peripheral circulation. However, when isoxsu- 
. prine is used. to. inhil 
i relaxation causes a fall in bl 
it to the therapeutic dose and, hence, the value of the 





it premature labor, arteriolar 
ood pressure,” setting a lim- 
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Fig. 3. Type II pneumocytes of control (A) and isoxsuprine-treated (B) rabbit fetuses. Lamellar 

inclusions, three of which are marked with arrows, were significantly fewer in the cells of treated 

animals. (x7,100.) 
drug. Presumably, isoxsuprine also causes a dilatation pressure in pulmonary capillaries. Osmotic forces, 
of fetal arterioles, resulting in a reduced peripheral counteracted by perfusion pressure and therefore di 
resistance and a decreased blood pressure. Even with rected into vessels, would become dominant and result 

` no direct effect on pulmonary vessels, the reduced aor- in reduced transudation, or even absorption, of ex- 

tic pressure would result in a greater right-to-left shunt tracellular and intra-alveolar water. SA in FPF would 
through the ductus arteriosus and a reduced perfusion then become concentrated. This is one possible expla- 
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Table II. Cytoplasmic inclusions per type II pneumocytes in gibi uaa fetuses 






Type of 
inclusion 
Dense 0.38-1.19 0.75 
Transitional 0.20-0.87 0.57 
Lamellar 0.30-1.48 0.72 0.11 
Vacuolated 0-1.41 — os 


*No. of fetuses = 4; No. of cells assessed z 108. 
TNo. of fetuses = 3; No. of cells assessed = 86. 
iX = Weighted mean. 


N 


nation for the increased surface activity we observed. 

The reduced quantity of FPF may have been a con- 
tributing cause of the finding of Wyszogrodski and as- 
sociates!* that in the lungs of isoxsuprine-treated 
fetuses, more air was retained during deflation. These 
investigators did not consider that possibility, because 
they had not found any indication that the LW/BW 
ratio was significantly influenced by isoxsuprine. They 
felt, instead, that a release of SA, induced by isoxsu- 
prine, gave the best explanation of their finding. Our 
results point out the importance of a dehydration but 
are also compatible with a release of SA. The L/S ratio 
in FPF, unaffected by the diminished quantity of fluid, 
was Increased, which indicated: that there had indeed 
been an enhanced release of lecithin, the main compo- 
nent of SA. Also, the ultrastructural changes observed 
in the type II pneumocytes of treated fetuses strongly 
suggested that the increased surface activity was at least 
partly due to an increased release of SA. 

To define ultrastructural changes, we used the 
nomenclature of Kikkawa and associates," which was 
appropriate since it was developed i in a study of the 
rabbit fetus. They distinguished four types of inclu- 
sions: dense, transitional, lamellar, and vacuolated 
bodies. Morphologically, the most specific of these 
is the lamellar body and, statistically, the highly 
significant difference in numbers of this inclusion be- 
tween the treated and control animals strongly suggests 
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that isoxsuprine stimulates release of type II pneumo- 
cytes, as proposed by Wyszogrodski and colleages." 

It is conceivable that there is increased activity of the 
fetal adrenals during delivery. As a result, the greater 
concentration of circulating catecholamines may cause 
an increased release of pulmonary SA. This may be a 
reason why labor preceding cesarean section reduces 
the risk of a fetal respiratory distress syndrome devel- 
oping following an abdominal delivery.? 

The efficacy of isoxsuprine in preventing the devel- 
opment of the respiratory distress syndrome will de- 
pend not only on its ability to dehydrate the lung and 


. release SA, but on how soon depleted SA stores can be 


replaced when emptied by the catecholamine given di- 
recdy to the fetus or infused intravenously to the 
mother. Experiments by Morgan and Morgan" in 
adult rats indicate that pilocarpine-induced SA release 
is followed by an accelerated synthesis of disaturated 
lecithin. It has recently been reported that pilocarpine 
will promote a release of SA in the fetus as well, 
perhaps by stimulating sympathetic ganglia, including 
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this respect,” * 19 
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A noninvasive method for measuring the antenatal human fetal systolic time intervals with 
the use of the transabdominal fetal electrocardiogram and Doppler cardiogram is described. 
Unique interactive computer routines were developed for rapid and accurate determination 
of the pre-ejection period (PEP), ventricular ejection time (VET), PEP/VET ratio, and fetal 
heart rate (FHR). Thirty normal patients were monitored between 20 and 40 weeks of 
gestation. A regression analysis of the fetal systolic time intervals and FHR against 
gestational age was done. PEP and PEP/VET ratio were significantly correlated to the 
gestational age, while VET and FHR were not. (AM. J. OBSTET. GYNECOL. 129: 203, 1977.) 


THE SYSTOLIC TIME INTERVALS (STT's) of the fetal 
cardiac cycle have recently received attention as indi- 


cators of intrapartum fetal cardiovascular function and - 


as potentially more sensitive discriminators of fetal dis- 
tress than fetal heart rate (FHR) monitoring alone." ? 
This report presents the results from a study designed 
to evaluate the feasibility of measuring the antepartum 
fetal STI’s and assessing their changes with advancing 
gestational age and cardiovascular development. - 

The STI's are made up of the pre-ejection period 
(PEP) and the ventricular ejection time (VET) of sys- 
tole. PEP begins with the onset of the ORS complex of 
the fetal electrocardiogram (FECG) and ends with the 
opening of the aortic valve, while VET begins with aor- 
tic valve opening and ends with aortic valve closure, as 
shown in Fig. 1. 

Intrapartum fetal STI's have been determined by 


From the Department of Obstetrics and Gynecology and 
the Perinatal Clinical Research Center, Cleveland 
Metropolitan General Hospital/Case Western Reserve 
University. 


Supported in part by National Institutes of Health Grant 
No. 5M0I-RR00210-12. 


Received for publication February 18, 1977. 
Accepted March 22, 1977. 
Reprint requests: Dr. Robert N. Wolfson, Perinatal 


Clinical Research Center, Cleveland Metropolitan General 


Hospital, Cleveland, Ohio 44109. 


203 


aortic valve activity detected with the selectively filtered 
Doppler cardiogram (DCG) or phonocardiogram and 
the simultaneous FECG obtained by scalp electrode." ? 
? Using the Doppler technique, Murata and Martin? 
demonstrated a linear relationship between PEP and 
gestational age in 15 normal intrapartum fetuses bè- 
tween 36 and 40 weeks' gestation. PEP was approxi- 
mately 51 and 57 msec. for two patients at 36 weeks 
and approximately 69 to 72 msec. for five patients at 40 
weeks. These authors did not relate the characteristics 
of VET to gestational age. 

Recognizing the limited range of gestational age 
presented by Murata and Martin and the confinement 
to the intrapartum period, we undertook the antepar- 
tum measurement of fetal STI's in normal.patients be- 
tween 20 and 40 weeks of gestation to evaluate this 
relationship in the nonlaboring patient. 


Methods and material 


Instrumentation. A block diagram of the instrumen- 
tation is shown in.Fig. 2. The FECG was obtained 
noninvasively with the fetal abdominal electrocardio- 
gram processor.* Following detection, the signal was 
then further preamplified and recorded on a mul- 
tichannel analogue FM magnetic tape along with the 
simultaneously obtained DCG. 


*HP 15174A, Hewlett-Packard Co., 175 Wyman St, 
Waltham, Massachusetts 02154. 
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Fig. 1. Schematic relationship of PEP and VET as determined 
from the FECG and DCG. 4o and Ac indicate aortic opening 
and closure, respectively. 


Table I. Empirically determined delay due to 
narrow-band filtering of the FAECG 


FAECG delay 
Patient (msec.) 
DD. | 11.3 
C. P. 10.6 
J. K. i 9.8 
G. M. 9.7 
Mean 10.4 
S.D. i +0.7 


As obtained from the processor and recorded on 
tape, the fetal abdominal electrocardiogram (FAECG) 
Is an automatic-gain-controlled, narrow-band-filtered 
signal composed of both maternal and fetal ORS com- 
plexes. While the filtering enhances the signal-to-noise 
ratio and the recognition of the fetal ORS complex, it 


also introduces a time delay in the observation of the. 


ORS complex relative to the true QRS complex. The 
result is a consistent shortening of PEP. Empiric as- 
sessment of this delay, obtained by comparing simulta- 
neous FAECG’s and scalp FECG’s on four laboring pa- 
tients, is shown in Table I. The mean delay was 
10.4 + 0.7 msec. Thus, to compensate for the delay, 10 
msec. was added to the value of PEP at the time the 
data were processed. 
The DCG was detected via an ultrasound amplifier* 
and an array transducer? as a wide-band Doppler sig- 
nal. Fetal valve activity was selectively emphasized by 
bandpass filtering between 600 and 1,600 Hz with an 
active filter} composed of serial 24 dB per octave, 
roll-off, high-pass/low-pass filters. Following filtering, 
the DCG was further preamplified to appropriate 
levels for recording on analogue FM magnetic tape. 


*HP 15180A, Hewlett-Packard Co. 
THP 15275A, Hewlett-Packard Co. 


tAP Model 250, A. P. Circuit Corp., 865 West End Ave., 
New York, New York 10025. 
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Data processing. Data obtained from each monitor- 
ing session, and initially stored on analog FM magnetic 
tape, were subsequently digitized on playback by the 
PDP 11/40 graphic system computer for off-line 
computer-assisted analysis of the fetal STI's.: 

Measurement of the fetal STT's consisted of first dis- 
playing the simultaneous DCG and FAECG on the 
computer cathode ray tube (CRT) terminal, as shown 
in Fig. 3. Then, with the use of the CRT light pen, an 
operator-controlled cursor, and interactive computer 
routines, the operator advanced the display and desig- 
nated the onset of the fetal QRS complex on the 
FAECG and the aortic valve opening and termination 
of aortic valve closure on the DGG for each cardiac 


, cycle. Given these designations, the computer calcu- 


lated PEP, VET, PEP/VET ratio, and FHR. For each 
patient, 25 cardiac cycles with the statistics for each 
parameter were calculated by the computer. The CRT 
display format allowed presentation of 200 msec. 
intervals of data in a 1,000 data point resolution, such 
that a given event could be identified within +0.2 msec. 

Patient selection and monitoring. Volunteers were 
recruited from patients receiving obstetric care at 
Cleveland Metropolitan General Hospital. For inclu- 
sion in the final study sample, multiple criteria had to 
be met: Fetal gestational age as assessed by ultrasonic 
measurement of the biparietal diameter (BPD) at the 
time of STI measurement had to be between 20 and 40 
weeks, Adequate FAECG's and DCG's had to be ob- 
tainable. There could be no intervening maternal med- 
ical problems, and the newborn infant had to be free of 
any congenital malformations. 

Pediatric gestational age was determined with the 
modified Dubowitz scoring system in clinical use on the 
neonatal seryice.* For the purpose of data analysis, the 
fetal gestational age at the time of monitoring was ret- 
rospectively determined from the clinical assessment at 
birth.. 

Patient monitoring encompassed a period of approx- 
imatelv a half hour, during which time the fetal gesta- 
tional age was determined by ultrasound BPD, the ab- 


- domen was prepared with alcohol and conductive gel, 


optimal positions were found for the FAECG elec- 
trodes and Doppler probe, and two minutes of simul- 
taneous FAECG and DCG was recorded. To avoid any 
transient influences on the STI, data were obtained 
only during intervals free of spontaneous fetal move- 
ment and uterine contractions as assessed by abdomi- 
nal examination and maternal sensation of activity. 
Where such activity took place during recording, that 
segment was disregarded at the time of data process- 


ing. 
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Fig. 2. Block diagram of the instrumentation. 
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Fig. 3. CRT display with FAECG (lower tracing) and simultaneous DCG (upper tracing). Vertical line 
is the cursor and here denotes the onset of the FAECG. The terms at the right are used with the light 
pen to designate events and advance the data. 
Results linear regression for PEP, VET, PEP/VET ratio, and 
Sixty-seven patients were monitored. Of these, there FHR were performed and tested for statistical sig- 
were 42 normal patients, and 30 met the criteria for nificance with Student's t test against gestational age. 
inclusion in the study. The remaining 12 were Where applicable, a regression equation was deter- 
"excluded since adequate FAECG's and DCG's were not mined and the 0.95 limits of prediction were calculated 
obtained. Table II summarizes the data. Least-squares and plotted. 
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Fig. 4. PEP versus gestational age for 30 normal patients. The 
regression equation is represented by the solid line. The 
dashed lines denote the 0.95 limits of prediction. 


Table II. The STI, PEP/VET ratio, and FHR by 
increasing gestational age for 30 normal patients. 
Statistical variance for a given patient was not 
significant and is omitted for reasons of clarity 


Gestational | PEP | VET ‘PEPIVET | FHR 
age (wk.) | (msec.) | (msec.) ratio | (beats/min.) 






Patient 





B. W. 20 44 158 0.27 150 
P. D. 91 ^ 45 170 0.26 136 
M. O. 21 45 171 0.26 152 
B. G. 21 40 168 0.28 141 
A. P. 24 43 176 0.24 143 
Rey. 24 49 162 0.26 14] 
J.K. 25 ^" 46 189 0.24 136 
D. K. 26 44 170 0.96 142 
S. S. 28 47 17 0.27 148 
E. B. 28 51 — 159 0.32 142 
V. C. 29 45 144 0.31 150 
S. M. 39 . 47 153 0.31 154 
T. M. 39 51 «188 0.27 143 
G. D. 35 48 184 0.26 132 
D. L. 35 59 183 0.32 149 
L. L. 36 55 197 0.98 126 
K. T. 36 57 141 0.40 150 
IN; 36 48 173 0.28 142 
J. F. 36 59 — 139 0.37 156 
D. S. 36 46 166  . 0.8 138 
S. K. 37 59 161 ^ 0.37 138 
T. A. 37 - 53 167 > 0.9 144 
A. M. 37 49 214 0.23 127 
J. M. 38 57 156 0.36 140 
C.G. 38 63 15l 0.42 145 
D. P. 38 58 166 0.35 141 
D. S. 38 69 168 0.36 136 
B. M. 39 59 167 0.35 130 
J. D. 39 5] 172. 030  . 150 
E. K. 40 68 182 0.37 117 


PEP versus gestational age. PEP was found to be 
linearly related to gestational age with the regression 
equation PEP = 23.99 + 0.85 gestational age. The cor- 
relation coefficient was 0.78 and was significant at 
p < 0.001. Fig. 4 shows the regression equation and its 
0.95 limits of prediction. 


« 
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Fig. 5. PEP/VET ratio versus gestational age for 30 normal 
patients. The regression equation is represented by the solid 
line. The dashed lines denote the 0.95 limits of prediction. 


VET versus gestational age. VET and gestational 
age were not linearly related and had a correlation 
coefficient of 0.04. 

PEP/VET ratio versus gestational age. As might be 
expected, given the relationship between PEP and 
VET and gestational age, the PEP/VET ratio showed a 
linear relationship to gestational age with a correlation 
coefficient of 0.65 that was significant at p < 0.001. 
Fig. & shows the regression equation where PEP/ 


‘VET = 12.12 + 0.58 gestational age and the 0.95 lim- 


its of prediction. 

FHR versus gestational age. FHR showed no linear 
relationship with gestational age with a correlation 
coefficient of 0.28 which was not statistically significant. 

Comment _ 

Accurate reproducible antenatal measurement of 
the fetal STI from 20 weeks’ gestation has been dem- 
onstrated with the FAECG and the DCG. Further- 
more, a process for computer-assisted graphic data 
analys:s,' which allowed for rapid assessment of the 
fetal STT's and their statistics and which has a potential 
for automated on-line data acquisition and analysis, has 
been described. | 

Our demonstration of a significant linear correlation 
between PEP and gestational age from tbe twentieth 


week of gestation extends previous intrapartum obser- 


vations. The data support the speculation that the fetal 
S TT's correlate with fetal maturity. ' 

While PEP and the PEP/VET ratio correlate with 
gestational age, they cannot at this time be used as pre- 
dictors of gestational age as expressed by the broad 
limits of prediction for the sample presented, Whether 
the broad limits of prediction are a function of sample, 
size or other physiologic factors is presently being 
evaluated. | 

The physiologic significance of increasing PEP with 
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fetal development and maturity remains open to 
speculation. Whether this simply reflects increasing 
myocardial mass or increasing length of conduction 
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pathways or whether it reflects other aspects of matura- 
tion is currently under investigation. 
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Fetal renal tubular function during late pregnancy and 


diabetes mellitus 
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The effect, if any, of diabetes mellitus on the fetal renal tubule has not been previously 
studied. The concentration of beta, microglobulin in amniotic fluid is a marker of fetal renal 
tubular function and normally decreases with advancing gestation, implying increasing 
tubular function. This relationship was found to be disrupted in 12 diabetic pregnancies, 
suggesting that the fetal renal tubular cell may represent an example of altered fetal 
functional maturation occurring during diabetic pregnancy. (AM. J. OBSTET. GYNECOL. 129: 


208, 1977.) 


THE EFFECT of various pregnancy complications on 
the maturation of fetal systems is of both physiologic 
and clinical interest. Recently, the fetal lung has been 
the focus of most maturation studies. Although the 
mechanism has not been well established, diabetes mel- 
litus (DM) can retard maturation of the fetal lung his- 
tologically! and impair surfactant synthesis, leading to 
an increased risk of respiratory distress syndrome in 
the neonate. However, DM has been found to have no 
effect on fetal renal glomerular maturation, either his- 
tologically! or as measured functionally by the 
creatinine concentration in amniotic fluid (AF)? The 


effects of DM, if any, on tubular function in the fetus. 


have not been described. 

‘Maturation of fetal glomerular and tubular function 
occurs at different rates. The glomerulus matures ear- 
lier than the tubule, affecting electrolyte management 
for the premature infant? Indeed, several renal tubu- 
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lar functions, including p-aminohippurate extraction, 
amino acid and phosphorus reabsorption, ammonia 
production, and acid excretion are not fully developed 
at the time of birth. There is also evidence that tubular 
protein uptake is not fully developed at birth.*-6 

Beta; microglobulin (B2M) is a low-molecular- 
weight protein (11,800 daltons) found in many bodv 
fluids. It is apparently filtered at the glomerulus, ac- 
tively metabolized by the tubule, and thus removed 
from the urine. In the infant, the urinary concentra- 
tion of B2M decreases to normal adult levels with in- 
creasing age.” ê In AF, B2M is estimated to be almost 
entirely of fetal origin, a major source being fetal 
urine. The AF B2M concentration has been found to 
decrease with increasing pregnancy duration." ? On 
these bases, itis presumed that the decrease in AF B2M 
concentration at term reflects the maturation of fetal 
renal tubular function. 

Our purpose in this report is to describe an associa- 
tion of maternal DM with an alteration of fetal tubular 
function, as measured by the concentration of B2M in 
AF. 


Meihods 


Amniocentesis was performed during the third 
trimester for timing of delivery of high-risk patients. 
AF was obtained for this study with informed consent. 
Three groups of patients were studied. Twelve patients 
with DM (two with Class A and 10 with greater than 
Class A disease) were compared with eight pre- 
eclamptic patients (five with mild and three with severe 
disease) and an additional 12 patients (10 having am- 
niocentesis performed prior to repeat cesarean section 
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Table I. Changes observed in the concentration of B2M with advancing gestation in diabetic compared with 


nondiabetic third-trimester pregnancies — . 






Concentration of B2M in 





Maternal serum None 
m= 1.61 
Maternal urine Decreases 
y = 1.313 — 0.030x 
r = —0.42 
m = 0.20 
AF ' Decreases 
y = 12.318 — 0.275x 
r= —0.60 
m = 2.19 


ith advancing gestation* 


Nondiabetic group (no. = 20) . Diabetic group (no. = 12 





Difference between groups 


None i N.S. 
m = ].62 
Increases p = 0.01 
y = —06.832 + 0.204x ' 
r = 0.67 
m = 0,44 
None p < 0.05 
y = 3.207 — 0.002x 
r< 0.01 
m = 3,13 





*y = Concentration of B2M in microgramis per milliliter; x = weeks’ gestation; r = correlation coefficient; m = mean concentra- 


tion; N.S. = not significant. 


and one each, prior to medical induction of labor for 
suspected postdatism and congenital heart disease, re- 
spectively). No Rh-negative-sensitized patients were 
included. | 

The concentrations of B2M and creatinine were de- 
termined in maternal serum and urine and AF.witliout 
knowledge of the patients' identities or clinical condi- 


tions. B2M concentration was determined with the | 


Pliadebas B2-micro Test,* a radioimmunoassay. Clini- 
cal data and Dubowitz gestational ages of the infants 
were recorded. Linear regressions of the concen- 
trations of B2M and creatinine versus Dubowitz gesta- 
tional age, adjusted to the date of amniocentesis, were 
performed and differences between regressions de- 
termined by the F test. 


Results - 


No significant differences were found between the 
toxemic and “other” patients. They were, therefore, 
combined into a “nondiabetic” group for comparison 
with the “diabetic” group. Gestational ages for both 
these groups ranged from 31.5 to 41.5, the mean for 
both groups being 36.5 weeks. The concentrations of 
creatinine in maternal serum and urine were normal in 
all patients, not significantly different in the two 
groups, and unrelated to gestational age. The mean AF 
creatinine concentrations were 2.1 and 2.4 mg. per 100 
ml in the nondiabetic and diabetic groups, respectively. 
The expected increase in AF creatinine concentration 
with advancing gestation occurred similarly in the two 
groups. l 

Pertinent findings concerning B2M are summarized 


' *Manufactured by Pharmacia Diagnostics AB, Uppsala, 
Sweden. 


in Table I. Maternal serum B2M concentrations were 
the same for the two groups and unrelated to advanc- 
ing gestation. In maternal urine, the concentration of 
B2M decreased with advancing gestation in the non- 
diabetic group, whereas it increased in the diabetic 
group (p - 0.01). Finally, in AF, the B2M concentra- 
tion decreased with advancing gestation in the non- 
diabetic group. The mean concentration was 3.13 ug 
per milliliter at =36 weeks, decreasing to 1.59 ug per 
milliliter at >36 weeks’ gestation. However, the AF 
B2M concentration was unrelated to gestational age in 
the diabetic group, with means of 3.06 and 3.24 ug per 
milliliter at 36 and >36 weeks’ gestation, respectively. 
This difference between the nondiabetic and diabetic 
groups was significant at the 0.05 level. 


Comment 


The key finding in this study is that the usual de- 
crease in AF B2M concentration with advancing gesta- 
tional age* * is disrupted in pregnancies complicated by 
DM. One possible explanation would be that the fetal 
glomerular load of B2M is increased in DM, exceeding 
the renal tubule's normal capacity to metabolize B2M 
and, thus, to remove it from the urine. Alternatively, 
the glomerular load might be normal and the capacity 
of the fetal renal tubule to metabolize B2M, less mature 


or reduced. 
The first possibility cannot be completely ruled out 


by this study, since only concentrations of B2M were 
measured, using the creatinine concentrations as 
internal standards, and since fetal serum levels cannot 
be measured directly during pregnancy. Nonetheless, 
the B2M concentrations in maternal serum were the 
same in the diabetic and nondiabetic groups and the 
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AF B2M concentrations were higher than those in 
maternal serum. Since there is no evidence for active 
transport of B2M to the fetus against a concentration 
gradient,’ it is unlikely that an increased fetal glomeru- 
lar load could originate from the diabetic mother. If 
then the feta] glomerular load were increased; the 
source would probably be increased production by 
fetal lymphoid tissue. Previous investigators have sug- 
gested this mechanism to explain the high. AF B2M 


concentrations observed in erythroblastosis fetalis, but: 


have also noted a poor correlation of B2M concen- 
tration in cord serum and AF. This implies that the 
process of excretion from the fetus is of much more 
importance for AF levels than the actual.serum con- 
centration.’ 

It is also unlikely that the fetal renal ciones d is 
adversely affected by DM. No histologic changes have 
been identified! and, confirming previous observa- 
tions,? in the present study AF creatinine concen- 
trations were normal, suggesting normal ‘maturation 
and function of the fetal renal glomerulus in diabetic 
pregnancies. 
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The concentrations of creátinine and B2M in mater- 
nal serum were found to be normal in both groups i in 
the present study, suggesting that the maternal filtered 
load of B2M was comparable in the. diabetic and non- 
diabetic gravidas. Therefore, the observed increase in 
urinary B2M found in diabetic gravidas may be a 
reflection of an effect of DM producing decreased 
tubular uptake of B2M in maternal renal tubules. Simi- 
larly, the finding that the AF B2M concentration does 
not decrease in diabetic pregnanciés as term ap- 
proaches, as it normally does,* * may reflect an effect of 
DM on fetal renal tubules parallel to that in the 
mother. | 

. Thus, it may be speculated that, as with the lung,’ the 
fetal renal tubular cell may represent an example of 

altered fetal functional maturation associated with di- 
abetic pregnancy. More extensive evaluations of the 
effects of DM and other medical-obstetric complica- 
tions on maternal-fetal-neonatal renal function are 
warranted. 


4. Hall, P. W., and Roux, J. F.: Amniotic fluid beta-2 micro- 
globulin concentration—An index of gestational age, Am. 
J. Ossrer. Gynecot. 120: 56, 1974. 

5. Jonasson, L. -E., Evrin, P. -E., and Wibel, L.: Content of 
B2-microglobulin and albumin in human amniotic 
fluid—A study of normal pregnancies and pregnancies 
complicated by haemolytic disease, Acta Obstet. Gynecol. 
Scand. 53: 49, 1974. 

6. Karlsson, F. A., and Hellsing, K.: Urinary protein excre- 
tion in early infancy, J. Pediatr. 89: 89, 1976. 
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Presence of immunoassayable -endorphin in human 
amniotic fluid: Elevation in cases of fetal distress 


J. P. GAUTRAY |. 
A. JOLIVET l 
J. P. VIELH 
Créteil, France 

R. GUILLEMIN 
La Jolla, California 


Immunoassayable 8-endorphin is present in samples of amniotic fluid obtained in the last 
two weeks of pregnancy. Average concentration is approximately 300 pg. per milliliter. In all 
cases of suspected or recognized fetal distress, striking elevations of the G-endorphin 
concentrations (twofold to 20-fold) were observed. The degree of elevation correlated with 


the degree of fetal distress. 


f 


AMNIOTIC FLUID contains many substances of ma- 
ternal or fetal origin. Concentration of some of these 
varies in the last few weeks of pregnancy as a function 
of fetal maturation and most likely in preparation of 
the physiologic conditions which will lead to delivery. 
This seems to be the case for several steroids such as 
cortisol and estradiol and also for several fatty acids 
such as palmitic acid.’ * There are, however, no 
biochemical criteria either of maturation of the fetal 
central nervous system (CNS) or of antepartum fetal 
distress, with the exception of bilirubin concentration 
in cases of isoimmunization. We wondered whether 
endorphins of fetal origin could be demonstrated in 
amniotic fluid and whether variations in their concen- 
tration could be related to physiologic states or clinical 
` syndromes. 

Endorphins are several small polypeptides with 
biological activities identical to those of opiates and re- 
cently isolated and characterized in extracts of the 
brain or of the pituitary gland of mammalian species’; 


From Obstétrique et Gynécologie, C.H.U. Paris-Val de 
. Marne, Créteil, and The Salk Institute for Biological 
Studies, Laboratories for Neuroendocrinology, La Jolla. 


Reprint requests: Dr. Roger Guillemin, The Salk Institute, 
P. O. Box 1809, San Diego, California 92112. 
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the major component dppears to be a peptide called 
B-endorphin.? ? 


Material and methods 


As part of a larger program in reproductive biology 


approved by the local Human Investigation Commit- 


tee, amniotic fluid was obtained from 18 women, 37 or 
more weeks after cessation of menstruation. Samples 
were obtained either by suprapubic amniocentesis, 
after location. of the placenta by echography, or 
through an amnioscope during rupture of the mem- 
branes in the process of delivery. In one case fluid was 
obtained by direct amniocentesis after laparotomy dur- 
ing a cesarean section. The samples (approximately 25 
ml.) were filtered, immediately frozen, and lyophilized, 
for later measurements of 8-endorphin. The lyoph- 
lized aliquots of the amniotic fluids were reconsti- 
tuted to 5 ml. with phosphate buffer,’ thus affording 
approximately a fivefold concentration over the origi- 
nal; 8-endorphin was measured directly in 50 and 100 
jl of this concentrate by the double-antibody radioim- 
munoassay recently described,’ with no knowledge of 
the clinical conditions of the delivery at which samples 
had been collected. 

Delivery was either spontaneous or induced, de- 


- 


212 Gautray et al. 

Ld EN 

pending on the clinical picture, with one cesarean sec- 
tion. The status of the newborn infant was assessed by 
Agpar score, measurement of cord blood pH and pal- 


mitic acid levels? at birth, and classical morphologic and 
neurological tests of maturation. 


Results 


Two populations are immediately apparent; by 

statistical analysis they are different at p « 0.001. 
. In 14 cases with clear fluid and a clinical picture of 
normal term delivery, the concentrations of amniotic 
B-endorphin are closely related, with a mean and stan- 
dard error of 295 + 72 pg. per milliliter. There is no 
statistical difference in the levels found in spontaneous 
versus induced deliveries; the one sample from the ce- 
sarean section shows one of the lowest concentrations 
of B-endorphin. 
. The other four cases with concentrations of amniotic 

B-endorphin ranging from 610 to 5,750 pg. per millili- 
ter are all related to fetal distress. The lowest of these 
elevated levels (610 pg. per milliliter) was obtained in 
an apparently normal delivery in which, however, fetal 
bradycardia had been recorded. The other three cases 
with levels of amniotic B-endorphin of 1,080, 1,523, 
and 5,750 pg. per milliliter were all associated with 
recognized severe fetal distress of diverse origin, with 
clear or meconium-stained fluid. 


Comment 


These early results show first of all that immunoreac- 
tive B-endorphin is present in human amniotic fluid in 
the last 15 days preceding delivery. In normal preg- 

nancies and deliveries the levels are around 300 pg. 
— per milliliter; ranging from 220 to 360 pg. per millili- 
ter; they appear to be stable over the last two weeks of 
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normal pregnancy. Such levels are easily measurable by 
radioimmunoassay. Subsequent studies will be neces- 
sary to ascertain the molecular size (31K-precursor, 
B-lipotropin[ 1-91], [61-91]) of what is being measured 
in amniotic fluid by the radioimmunoassay used here.* 
It is impossible, at the moment, to relate the levels of 
amniotic -endorphin to levels in maternal or fetal 
blood; there are still unresolved technical difficulties in 
the latter measurements possibly related to degrada- 
tion of f-endorphin in human blood. Amniotic 
B-endorphin is most likely of fetal pituitary origin 
rather than fetal CNS origin. In view of the commonal- 
ity of biosynthetic origin of -endorphin and ad- 
renocorticotropin (ACTH) as well as evidence for their 
concomitant secretion by the (adult) pituitary gland? it 
would be of interest to relate the levels of amniotic 
endorphin with those of amniotic ACTH ae rec- 
ognized.® 

These early results show a striking correlation be- 
tween amniotic B-endorphin levels and degrees of fetal 
distress at term. Such a novel observation, besides rep- 
resenting an objective measurement, may also have 
unique prognostic value as to degrees of fetal distress 
due to one cause or another. 


Addendum 


Recent results have shown that some of the amniotic 
fluids with very elevated levels of immunoassayable 
B-endorphin as calculated here contain a heat labile 
(enzvmatic?) substance that can destroy the labeled 
peptide trace ('?]-8-endorphin) used in the radioim- 
munoassay, thus giving artifactually and apparently 
elevated levels of 8-endorphin. The absolute value of 
true B-endorphin present in amniotic fluid will thus 


have to be established in subsequent studies by taking 


this new information into consideration. 


4." Guillemin, R., Vargo, T., and Ling, N.: Radioimmunoas- 
szys for a-endorphin and 8-endorphin, Biochem. Biophys, 
Res. Commun. 77: 361, 1977. 
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Corometrics 111 Abdominal FECG Fetal Monitor combines all four methods of obtaining fetal heart rate — 
from the phonotransducer, ultrasonic transducer, Corometrics" Spiral. Electrode* and abdominal ECG- 
electrodes. And the Corometrics Fetal Monitoring System provides a wide selection of options and 
accessories coupled with our readily-available Central Display and ALERT Systems. 


The 111 Abdominal FECG Fetal Monitor provides LED display and strip chart recording of fetal or 

maternal heart rate. Through our exclusive mode-of-choíce switch, you can obtain edited or unedited 
abdominal FECG heart rate recordings. Our easy-to-read freeze display scope permits accurate visual . 
evaluation of FECG/MECG signal quality not possible with a moving. display scope. When fetal and. 
maternal signals overlap, an FECG/MECG coincident indicator flashes, alerting the clinician. 


All your needs are met by 
the newest instrument in 
our line of perinatal 


instrumentation. For 
complete systems. 
installations, Corometrics - 
fetal monitoring Systems 


Specialists work closely 


with your biomedical 
engineer in order to design. 


the perfect system for you. 


But words can't describe 


the entire concept. You'll 
want to see the 111A in 
-— situations. Just call 
our toll-free number 
(1 "300. 243-3960) for 
complete information on 
Corometrics 111 
Abdominal FECG Fetal 
Monitor. We'll act on your 
‘word today. 
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progestins 





.. how do they function in the palliative 
. treatment of inoperable endometrial cancer? 


Most studies indicate a direct action of progestins 
~~ on the neoplastic cell without any effect 

. mediated by extrinsic mechanisms. However, other 
theories such as immunosuppression and 
changes in endogenous sex steroid environment 
have been suggested. 


The evidence for 
a direct cellular effect 
There is suggestive evidence that a local effect is 
the mechanism by which progestational agents 
act on endometrial cancer. It is well known that 
influence on the luteal phase of the menstrual 
cycle. Pharmacologic doses of synthetic proges- 
tins can reverse benign, atypical changes in the 
endometrium. 
/n vitro results cannot be extrapolated to clinical 
practice; however, in laboratory cultures, proges- 
terone has been shown to exert a local effect on 
adenocarcinomatous tissue. In an experiment 
involving human endometrial adenocarcinomas 
grown in tissue culture, virtually all the neo- 
plasms tested were sensitive to the addition of 
=> survival of control tumors was excellent, proges- 
«s terone treatment resulted in advanced or total 
necrosis in all but one of ten tumor samples! 
Clinical experiments have shown that metastatic 
. lesions in the vagina diminish markedly in size 
. after direct injection of progestin into the tumor. 
In another clinical investigation, direct injection 
© of progestational agents into the cavity of the 
.. uterus has resulted in a secretory effect in nor- 
mally proliferative and hyperplastic endome- 
J. trium, and marked necrobiosis of endometrial 
cancer cells? 





CL Nordqvist RS: Hormone effects on carcinoma of the human 
uterine body studied in organ culture. Acta Obstetrica Et Gynaecolo- 
gica Scandinavia 43:206-307, 1964 


Perhaps the most compelling evidence of a direct 
cellulat effect rests on the in vivo observation that 
progestin therapv can produce similar histologic 
changes in both normal and adenocarcinomatous 
endometrial tissue. Serial biopsies have shown 
that the result in both cases is: (1) an initial secre- 
tory effect on the cvtoplasm, (2) a disruption of 
the glandular architecture, (3) a marked decrease 
in mitotic activity and (4) epithelial atrophy with 
decidual reaction in the stroma. In adenocarcin- 
oma of the endometrium, these histologic changes 
have culminated in the arrest of progress of 
malignancy in both the uterus and the metastases. 


The weight of the evidence clearly points toward 
a direct effect of progestin on endometrial carcin- 
oma. Continued investigation at the cellular level 
may well point the way toward a better under- 
standing of the response of endometrial carcinoma 
to progestin therapy. 


Immunosuppressive mechanism: 

apparently not a factor | 

There are strong indications that a positive corre- 
lation exists between cancer remissions, incl uding 
adenocarcinoma of the endometrium, and the 
total number of lymphocytes in peripheral blood. 
Recent work has shown that treatment with pro- 
gestins does not affect total peripheral lympho- 
cyte count in endometrial cancer patients who 
respond to therapy. At the tissue level, lympho- 
cyte infiltration of the neoplasm was not seen in 
periodic biopsies. Further, no change was noted 
in serum protein determinations or in the elec- 
These negative findings suggest that an immuno- 
suppressive mechanism may not be involved 

in the action of progestins on endometrial cancer. 


* 


2. Kistner RW, Griffiths CT: Use of progestational agents in the 

management of metastatic carcinoma of the endometrium, Clinical 
Obstetrics and Gynecology 11:439-456, (June) 1968 
AL © 1974 The Upjohn Com; 
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Alteration of endogenous 

hormone environment 

Investigational studies completed recently have 
demonstrated tħat medroxyprogesterone acetate 
suppresses total pituitary gonadotropins. How- 
ever, no direct correlation between gonadotr opin 
Jevels and the occurrence of endometrial carcin- 
oma, or its response to progestin, has been estab- 
lished. Both high and low levels of pituitary 
gonadotropins have been reported in patients 
with endometrial carcinoma. 

Despite the suppression of pituitary gonadotro- 
pins, no significant variation in excretion of 
estrogen was found in a series of postmenopausal 
patients with endometrial cancer treated with 
medroxvprogesterone acetate. This suggests that 
in postmenopausal patients the estrogen present 





In the normal proliferative endometrium (above). the cells are 
uniform; ciliated cells are relatively abundant: nonciliated cells 
are Hat and their surfaces are covered with small, regular 
microvilli (X. 10001. 

In contrast, the well- E endometrial adenocarcinoma (below) 
has an irregular, complex architecture, with prominent, scattered 
large cells on the surface. There are fewer ciliated cells, and the 
surface inicrovilli of the nonciliated cells are prominent, 
branched, and frequently bizarre (X 1000). 

Scanning electron micrographs 
did Re ol Ralph : M. Richart, M.D 


may be of adrenal origin, or that it may be 

the product of peripher al conversion of estr ogen 
precursors. 

At present, there appears to be no firm evidence 
linking progestin-in duced remissions to changes 
in the patient's endogenous estrogen or pituitary 
gonadotropin status. 


* 


* 





Guidelines for clinical use 

of Depo-Provera 

Depo-Pr overa (Medr oxyprogesterone Acetate 
Suspension, U.S.P., Upjohn) is effective as 
adjunctive and palliative treatment in patients 
with advanced inoperable endometrial carcinoma 
including those with recurrent or metastatic dis- 
ease. Of more than 800 patients with recurrent or 
metastatic cancer of the endometrium who 
received Depo-Provera as palliative treatment for 
their disease, approximately one-third experi- 
enced objective Improvement. 


Doses of 400 mg to 1000 mg of Depo-Provera per 
week are recommended initially. If improvement 
is noted within a few weeks or months and the 
disease appears stabilized, it may be possible to 
maintain improvement with as little as 400 mg 
per month. 


Depo-Provera should not be given to patients 
with a history of thrombophlebitis, thromboem- 
bolic disorders, or cerebral apoplexy. It is also 
contraindicated in patients with markedly 
impaired liver function, carcinoma of the breast, 
undiagnosed vaginal bleeding, and in patients 
with known sensitivity to Depo-Provera. Sensitiv- 
ity reactions ranging from pruritis, urticaria, and 
angioneurotic edema to generalized rash 

and anaphylaxis have occasionally been reported. 
Increase or decrease in weight and mental 
depression have been observed. 


adjunctive and palliative treatment of inoperable 
and metastatic endometrial cancer 





(MEDROXYPROGESTERONE 


ACE TATE SUSPENSION, 
USP URJOHN) 


The Upjohn Company, Kalamazoo, Michigan 49001 
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mg/ml 


MEDROXYPROGESTERONE ACETATE SUSPENSION 


USB URIOHN) stn sqeou semi 


Each ml contains: 100mg/ml 400 mg/ml 
Medroxyprogesterone Acetate — 100 mg 400 mg 
also 
Polyethylene Glycol 4000 27.6 mg 20.3 mg 
Polvsorbate 80 1.84 mg 
Sodium Chloride 8.3 mg 
Methylparaben 1.65 mg 
Propylparaben 0.18 mg 
Sodium Sulfate Anhydrous 11 mg 
M yristyl-gamma-picolinium | 

Chloride 1.7 mg 
Water for Injection qs qs 


When necessary pH was adjusted with sodium hydroxide 
and/or hydrochloric acid. 
Description and actions Medroxyprogesterone acetate is a 
derivative of progesterone, 
Indications Adjunctive and palliative therapy for inopera- 
ble, recurrent and metastatic endometrial carcinoma. 
Contraindications Thrombophlebitis, thromboembolic dis- 
orders, cerebral apoplexy, or history of these conditions; 
markedly impaired liver function; carcinoma of the 


—. breast; undiagnosed vaginal bleeding; missed abortion; 


and known sensitivity to medroxyprogesterone acetate. 
‘Warnings |. Immediately discontinue administration 


¿> should any of the following thrombotic disorders occur or 
' be suspected: thrombophlebitis, cerebrovascular dis- 


orders, pulmonary embolism, retinal thrombosis. 
2. Beagle dogs treated with medroxvprogesterone acetate 
developed mammary nodules some of which were malig- 
nant. Although nodules occasionally appeared in control 
animals, they were intermittent in nature, whereas the 
nodules in the drug-treated animals were larger, more 
numerous, persistent, and there were some breast malig- 
nancies with metastases. Their significance with respect to 
humans has not been established. 
3. The use of Depo-Provera (medroxyprogesterone acetate) 
for contraception is investigational since there are 
unresolved questions relating to its safety for this indication. 
Therefore, this is not an approved indication for this use. 
4. Discontinue medication pending examination if there is 
sudden partial or complete loss of vision, or if there isa 
sudden onset of proptosis, diplopia or migraine. If exami- 
nation reveals papilledema or retinal vascular lesions, 
J medication should be withdrawn. 
5. Usage in pregnancy is not recommended because of 
data indicating a possible association between administra- 
;. tion of progestins early in pregnancy and congenital heart 
. defects in the offspring. 
. 6. Three major studies in Great Britain and one in this 
- country have shown a statistically significant association 
between thrombophlebitis, pulmonary embolism, cerebral 
. thrombosis and embolism and the use of oral contracep- 
 tives. It has been estimated that users are several times as 
likely to undergo thromboembolic disease without evident 
cause as nonusers. The American study indicated that the 
. risk did not persist after discontinuation and it was not 
enhanced by long continued administration. 
_ 4. Following repeated injections, amenorrhea and infertil- 
ity may persist for periods up to 18 months and occasion- 
ally longer. 
Precautions A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papani- 
. colaou smear. This drug may cause some degree of fluid 
~ retention; therefore, observe carefully patients with condi- 
tions influenced by fluid retention such as epilepsy, 
migraine; asthma, and cardiac or renal dysfunction. In 
breakthrough bleeding and other irregular bleeding per 
vaginum bear in mind nonfunctional causes. Perform ade- 
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quate diagnostic measures in cases of undiagnosed vaginal 
bleeding. Advise pathologist of therapy when submitting 
relevant specimens. Carefully observe patients with his- 
tory of psychic depression and discontinue drug if serious 
degree of depression recurs. Any possible influence of 
prolonged therapy on pituitary, ovarian, adrenal, hepatic, 
or uterine function awaits further study. Decreased glu- 
cose tolerance has been observed in a small percentage of 
patients on estrogen-progestin combinations, therefore, 
carefully observe diabetic patients receiving progestin 
therapy. Age constitutes no absolute limiting factor, 
although onset of climacteric may be masked. Because of 
the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders), in patients taking estrogen- 
progestin combinations and since the mechanism is 
obscure, the physician should be alert to the earliest man- 
ifestation of these disorders. —— 

Adverse reactions In a few instances à residual lump, 

change in color of skin, or a sterile abscess has developed 

at the site of injection of medroxyprogesterone acetate. 

The following have been reported: breast tenderness or 
galactorrhea in a few instances; an association between 
administration early in pregnancy and the occurrence of 
congenital malformations (see also WARNINGS); in an 
occasional patient nervousness, insomnia, somnolence, 
fatigue or dizziness; thromboembolic phenomena includ- 
ing thrombophlebitis and pulmonary embolism; occa- 
sional sensitivity reactions including pruritus, urticaria, 
angioneurotic edema, generalized rash and anaphylaxis; 
acne, alopecia and. hirsutism in à few patients; jaundice 
including neonatal jaundice in a few instances; rare cases 
of nausea, headache and hyperpyrexia. | 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 
acetate: breakthrough bleeding: spotting; change in men- 
strual flow; amenorrhea; edema; increase or decrease in 
weight; changes in cervical erosion and secretions; choles- 
tatic jaundice; rash (allergic) with and without pruritus; 
melasma or chloasma; and mental depression. 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination. 
drugs and the serious adverse reactions of thrombophle- 
bitis, pulmonary embolism and cerebral thrombosis and 
embolism, therefore, patients on progestin therapv should 
be carefully observed. _ iau" MP | 

Although available evidence is suggestive, a relation- 
ship has been neither confirmed nor refuted for the asso- 
ciation of the serious adverse reaction of neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 
patierts receiving estrogen-progestin combination drugs: 
rise in blood pressure in susceptible individuals; premen- 
strual-like syndrome; changes in libido; changes in appe- 
tite; cystitis-like syndrome; headache; nervousness; 
dizziness; fatigue; backache; hirsutism; loss of scalp hair; 
erythema multiforme; erythema nodosum; hemorrhagic 
eruption; and itching. Therefore, observe patients on pro- 
gestin therapy carefully. 

The following laboratory results may be altered by the use 
of estrogen-progestin combination drugs; increased sulfo- 
bromophthalein and other hepatic function tests; coagula- 
tion tests (increase in prothrombin factors VII, VIII, IX and 
X); metyrapone test; pregnanediol determination; thyroid 
function tests (increase in PBI, and butanol extractable 
protein bound iodine and decrease in T? uptake values). 
How supplied 100 mg per ml—5 m] vials. a 

400 mg ber ml —2.5 and IlÜml vials and 1 ml disposable syringes. 
For additional product information, consult the package insert 

or see your Upjohn representative. l 
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Coagulation and the hypertensive diseases of pregnancy 
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Winnipeg, Manitoba, Canada 


Evaluation of an impedance measurement technique for uterine contraction recording 
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Maternal ingested methadone, body fluid methadone, and the neonatal withdrawal syndrome 
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Myron M. Sokal, M.D. 

Brooklyn, Manhasset, and New York, New York 


Neurilemoma-like uterine myomas: An ultrastructural reaffirmation of their non-Schwannian nature 
Susan D. Gisser, M.D., and Irving Young, M.D. 
Philadelphia, Pennsylvania 


Oxytocinase and human placental lactogen for prediction of intrauterine growth retardation 
Paul A. Hensleigh, M.D., Ph.D., Sarah G. Cheatum, M.A., and William N. Spellacy, M.D. 
Kansas City, Kansas, and Gainesville, Florida 


Fetal heart rate acceleration in response to acoustic stimulation as a measure of fetal well-being 
John A. Read, M.D., Major, MC, USA, and Frank C. Miller, M.D., Lieutenant Colonel, MC, USA 
Washington, D. C. 


Ultrastructure of the placental villi, chorion laeve, and decidua parietalis in normal and 
hypertensive pregnancies 

James A. Thliveris, Ph.D., and Leon Speroff, M.D. 

Winnipeg, Manitoba, Canada, and Portland, Oregon 


Urinary excretion of calcium in late pregnancy and its reiation to creatinine clearance 
A. T. Howarth, Ph.D., D. B. Morgan, M.D., and R. B. Payne, M.D., Ph.D. 
Leeds, England 


immunoglobulins, proteinase inhibitors, albumin, and lysozyme in human cervical mucus. 
l. Communication: Hormonal profiles and cervical mucus changes—Methods and results 
G. F. B. Schumacher, M.D., M. H. Kim, M.D., A. H. Hosseinian, M.D., and C. Dupon, Ph.D. 
Chicago, Illinois 
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delivery and beyond 


Sixty-four leading authorities help you 
prepare to meet neonatal-perinatal challenges 
in the up-to-date new edition of 


this M reference 
New 2nd Edition! s Mosby re 


NEONATAL-PERINATAL MEDICINE: Diseases of the Fetus and Infant 


Extensively revised and expanded, the new 2nd edition of this comprehensive reference 
examines obstetric management of fetal problems, high risk pregnancy, and diseases that 
affect infants. Sixty-four nationally prominent contributors have rewritten and updated 
existing chapters; the editor includes expanded material on the respiratory system. 
orthopedic problems, neurologic diseases in neonates, and problems of intrauterine 
growth. Twenty new chapters examine such topics as: the field of neonatal-perinatal 
medicine; birth weight; gestational age and neonatal risk; and diagnostic radiology. 
Numerous high quality illustrations supplement these in-depth discussions. 


Edited by Richard E. Behrman, M.D.; with 2 associate editors and 64 contributors. 
september, 1977. 2nd edition, approx. 864 pages. 7" x 10", 429 illustrations. About $45.00. 
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The isolation and synthesis of the hypothalamic releas- 
ing factor for luteinizing- and follicle-stimulating 
hormones was reported independently by Roger 
Guillemin and his colleagues of the Salk Institute in La 
Jolla and Schally's group in New Orleans (Biochem. 
Biophys. Res. Commun. 43:1334, 1971; 45:822, 1971). 
Both of these groups discovered the correct amino acid 
sequence of luteinizing hormone-releasing hormone 
and determined that its structure was identical, 
whether derived from sheep (Guillemin's group) or 
pigs (Schally's group). Perhaps the most important as- - 
pect of this work was the elucidation of the function of 
the hypothalamic hormones. This contribution not 
only demonstrated the role of neurohumoral sub- 
stances of the brain in the control of endocrine activity 
but also provided a new approach to the treatment of 
several clinical disorders. 


This Classic page AE apteared i on page 57 >. I. 
the July 1, 1977, issue of the JoURNAL. It is being» 
reprinted here to accompany. the article by Dr. Cielen: 
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OCA historical account 
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.. THE piscovery or hypothalamic luteinizing hor- 
B:  mone-releasing factor (LRF) and its ultimate charac- 
. terization proceeded in several steps over 10 years. 
In the paradigm of a hypothalamic neurohumoral 
control of adenohypophysial secretions, the dis- 
covery of LRF was part of what historians of sci- 
. ence have called “normal science." In such a con- 
: is “text, what was the crucial paper by my collaborators 

. and Tin the discovery of LRF? I personally think that 
~ the most impor tant paper in the discovery of LRF by 
"anyone. was that describing the isolation of the 
B thyrotropin- -releasing factor (TRF) as a homogeneous 

material. and the incontrovertible progf of its primary 
sequence through high- -resolution mass spectrometry, 
by my collaborators and I,? in 1969. Regarding the na- 
ture of all the hypothalamic releasing factors, then sill 
uncharacterized, that paper was the inflection point in 
a curve quasi asymptotically horizontal since 1955: T ne 
first one of the “elusive hypothalamic releasing fact » 
had been char acterized, thus granting full-fledged “city 
rights” to a concept long regarded by many critical col- 
leagues to be of some elegance but lacking substance (if 
I may say). After TRF, the future was perhaps not 
more obvious but certainly less problematic (though 
not necessarily without booby traps—see, for instance, 
the series on the isolation of so-called growth 
"hor mone-releasing | hormone (GHRH),? which turned 
© gut to be a fragment « of the B- chain of porcine hemo- 
-= globin* with no [generally accepted] biological activity. 
iA that time, just after the isolation of TRF in late 
= 1969, we knew that some substance, called LRF for 
E oper rational facility, had to exist. as the simplest expla- 
. nation for the acute stimulation of the release of 
2 gonadotropins | induced by extracts (crude and pu- 
- rified) of the hypothalamus. The physiologic ba:* 
ground for the existence of LRF extends pet to the 
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mid-1930's, and three- notes appen i in 1960 and 2 
1961, suggesting the existence of LRF in crude : 
hypothalamic extracts. McCann. and associates? ob- 
served release of luteinizing hormone (LH) by injection 
of an acidic extract of rat hypothalamus i in rats pre- | 
treated ia A the iik —- method of Parlow. How- B 





bodd that here was no statistical difference x DE veen 
the effects of the hy pothalamic extract (depletion ol i 
ovarian ascorbic acid) in the: normal animals (with a 
hypophysis) and in the hypophysectomized animals (a 
control group which, of course, was an absolute requi- | 
site in any claim to demonstration of the nce | 
LH-releasing factor). More problems were t e en- : 
countered later with the nonspecificity of. the ovarian 
ascorbic acid method, the test being i used b ny in - 
conditions quite remote. from. those. "origini : 
scribed by Parlow. | 

Some time in 1961, I heard liat; G. W. H arris iud his 2 
collaborators had succeeded in producing ovulation án. : 
rabbits by intrapituitary infusion of a crude extract of : 
(bovine) hypothalamus. I have never seen a complete | 
description of these experiments but know them ino 
print from a review by Harris. (see. Reference 6). a 
Though we were to show later that such extracts con- 
tain small amounts of LH (even after heating atan acid 
pH’), it is. unlikely that these minor. contaminations 
could have triggered. ovulation by acting at the ovarian | 
level in the highly LH-insensitive test of Harris. l Thus, 
his results are best explained by proposing th at he in- — 
deed stimulated endogenous | release of LH by (LRF in) 
the hy pothalamic . extract. Unfo unately, the number | 
of rabbits. involved. appears. to have: n rather small. ue 
Spontaneous or stress-induced ib- 
bits 1 is not ‘Tare, and o one. e doen 


























This uncontrolled factor no 

















ui likely that Harris genuinely stimulated doge i re- 
lease of LE by his hypothalamic extract. 
; In 1961, Edward Sakiz and I published with. ack 
~ heim, Courrier, and Jutisz? our first note on this 
; subject. Crude acidic extracts of rat or. sheep 
"hypothalami s were shown significantly to deplete ovar- 
E ascorbic acid i in rats. pretreated by the same method 
of Parlow as used by McCann. In contradistinction to 
McCann’ s results, the extract. prepared by us had no 
© statistically significant activity in acutely hypophysec- 
tomized rats prepared by the method of Parlow and 
treated with prolactin.. The treatment of the hy, po- 
| physectomized rats with prolactin is an important 
technical point; the elevated levels of ascorbic acid in 
the luteinized ovary. produced. by the Parlow method 
| drop: acutely following hypophysectomy, thus reducing 
: the sensitivity of the hypophysectomized— -Parlow assay 
rat to LH; treatment with prolactin maintains the ovar- 
jan ascorbic acid levels and the high sensitivity to LH. 
. Further more, the same hypothalamic extracts were 
also. shown to produce ovulation (counting of eggs) in 
rats rendered acyclic and in permanent vaginal estrus 
; by perinatal administration of large doses of testos- 
_ terone according to the method of Barraclough. There 
was. no group of hypophysectomized animals in the 
series of perinatal testerosterone-treated rats, since we 
. were satisfied that LH contamination was not a. prob- 
lem with our ovine extract as seen by the absence of 
. depletion of ovarian ascorbic acid in the hypophysec- 
tomized- prolactin- -treated rats. These results were in- 
à terpreted. as showing the existence of an LH- -releasing 
/ factor i in these hypothalamic extracts. 





With the later demonstration of still unexplained | 


lagaries in the ovarian ascorbic acid. assay and its 
E  nonspecificity as an indicator of endogenous release of 
. LH, with the knowledge that release of LH may take 
< place spontaneously in virgin rabbits, with the later 
. documentation that our extracts of ovine hypothala- 
mus did contain minimal but certain amounts of LH or 
_ LH-like substances, which of these three publications 
- constitutes the opus princeps, the discovery. of LRF? 
oe -Probably none of them absolutely, probably each of 
-them relatively can be so considered. To some degree 
each of these publications belongs in part to what I 
have called elsewhere "the prophetic literature. " In 




















- each of the three groups, McCann' s, Harris’, and: cours, © 


othe explanation that was chosen for the results ob- 
tained was the most exhilarating one and the one in 
tune: with the expectations of that. period i in the history 


|. of. physiology. The experiments were designed with | 
the specific purpose of investigating the possibility. of. 





onstrating. the exi: istence ofa hypothalamic. sub- 


stance uer stimulating the secretion: of LH. T he res 


| likely not idea any y real contribution t to. the pigblem of. 


sults obtained were not PER against the wor king a 






hypothesis; they were ir ae at the least, as in. favor t 
of it. | 

A few months later, our group? at Collége de France, 
in Paris, reported. the first sizable purification of LRE 
by gel filtration on ‘Sephadex G-25, with a method and . 
results that. would b confirmed later by many others | 
and that would prom inently figure, i in 1970, in the final ; 
purification of LRF, of ovine as well as porcine origin. | 

The first two repor ts of Sc hally and Bowers! u on ae 
LRF appeared in 1964. Based on the same ‘method: We 
ology as that of McCann. and associates, in 1960, and D 
„in 1961, the odi added nothing 3 new at E 









our own 





added in (his in vitro. _ pituitary nud € : 
enormous that any specific effect on the release € ue 
gonadotropins was precluded. P 
Late in 1963, despairing of the ‘ 'gagging" situation — 
that had evolved around the aging chairman of the 
Department of Experimental E ndocrinology at College. 
de France, my family and I left the castle of the French | 
Academy of Sciences at Louveciennes, where we had. - 
lived since 1960, and moved back to Houston, Texas... 
With the foresight and understanding of Hebbel Hoff, | 
the Chairman of the Department. of Physiology at 
Baylor College of Medicine, as well as of the National 
Institute of Health granting agencies, I had kept active 
the laboratories for endocrinology when 1 left Baylor 
in 1960, first with Sc hally and Harry Lipscomb. When 
Schally left my laboratories for the Veterans Adminis- 
tration Hospital in New Orleans, in. 1963, I actively 
collaborated with Darrell Ward at the Department. of 
Biochemistry of the University of Texas M. D. Ander- | 
son Hospital, across the street from Baylor, and later 
with Anand Dhariwal. By that time, and from the early 
work on TRF, I had realized that enormous. quantities 
of hypothalamic tissue- -fragments would have to be | 
available for us to engage in and complete a meaning- 
ful program of isolation and chemical characterization 
of the hypothalamic. releasing factors. In 1961 and - 
1962, I had started to organize a collection progr am 
of sheep hypothalamic fragments at the largest l 
slaughterhouse in France. I began shipping these to- 
Houston in 1963, in | several hundreds of Vorst 





Sak and I left the Liboráiiy o of f College ¢ c ' 
since Sakiz had elected i to Jom with me at BE 












the characterization of these hypothalamic factors. The 





| question was of considerable physiologic : and probably 
~~ clinical significance; it was worth our fulltime effort in 


~~ the laboratory. - 


"With large quantities. of ovine hypothalamic tissues 


"s arriving regularly, the early steps of purification of 


LRF proceeded quite successfully and purified frac- 
tions started to accumulate. As more and more bioas- 


ie says were conducted with the Parlow test for endoge- 


nous release of LH, it became obvious, however, that 


the test was giving erratic results. After about a year of 


disheartening i inconsistencies, I reached the conclusion 
that the bioassays then available to assess endogenous 
release. of LH were too problematic to support a fright- 
fully expensive and energy-consuming program of iso- 
| lation. It was then that I decided to shift all our isola- 
tion efforts on TRF for which Sakiz, Eichi Yamazaki, 
and I had earlier designed a highly reliable bioassay. 
Moreover, anything we would learn about TRF had to 
be of use for the eventual characterization of LRF. 
Meanwhile, we also needed to devise a new assay sys- 
¿tem to assess the endogenous release of LH; the 


.. method of choice. would use the recently described 
x -radioimmunoassays, in this case for LH. This project I 
gave to Max Amoss who joined our laboratories as a 


graduate student in 1964. 

While our group was working silently to improve the 
methodology that. would be needed to characterize 
LRF, a flurry of papers appeared, first from McCann's 
group, later followed by Schally and associates, Martini 
and associates, Jutisz and associates, and others, claim- 
ing. on the basis of what I considered to be question- 
able methodology, to have obtained evidence for a dis- 
crete entity different from LRF”? and reported to 
stimulate secretion of follicle-stimulating hormone 
(FSH). While the existence of an FSH-releasing factor 
(FRF) was physiologically appealing, the evidence 
presented in these many papers for the proposition 
that FRF was chemically distinct from LRF was far 
< from convincing. Our own early observations, with a 


n methodology very similar to that used later by Schally 
Cau Ef Mc Cann and Dhariwal, had led us to conclude that 
dus the FSH- -releasing activity accompanied the LH- 
p releasing activity." I considered that the answer to 
—.these opposite points of view would be settled by the 
ie isolation of LRF, rather than by multiple publications 


E with questionable methodology. 
|. [t3 was not until 1968 that a reliable, routinely usable 


n to assess the endogenous release of LH became 
pe available" 


| At was based on a solid-phase radioim- 
poe munoassay- measurement. of rat LH with the use of 
: either a normal rat not treated with steroids. or one 


known to be still inhomogeno 


be ac counted tory m : abo 


rendered supersensitive by ovariectomy anu pretreat- i 
ment with progesterone and estradiol, as deseribed ear- 
lier by McCann. With a reliable, specific, and, further- 
more, highly sensitive assay system for LRF, our quest 
for its isolation and characterization was started again. 
Roger Burgus had joined us in 1965, and, by 1968, it 
was clear that the isolation of TRF was: definitely i immi- 
nent. With Max Amoss, we started exploring the side . 
fractions from the TRF isolation program. By 1969, we | 
had highly purified preparations of ovine LRF active in 
vivo at a few hundred nanograms dry weight. In 1970, NE 
while the structure of TRF was being elucidated with E 
Burgus, Desiderio, Ward, and Dunn, a pr eparation. of: 
LRF of sufficient purity was obtained to perform 
meaningful enzyme degradation. studies. We were - 
able to show that, as in the case of TRF, the. N-ter 
minal residue of LRF was glutamic acid in the form of 
pyroglutamyl. | ! 
Late in 1969, we decided to accept an offer of de. s 
Salk Institute in La Jolla, California, to create there, 
with support of the Ford and the Rockefeller Founda- ES 
tions, a well- -integrated group of biologists and A 


chemists in the field of neuroendocrinology of the hy- ; E 






pothalamus. On my proposal that once the primary HE ; 
structure of LRF was established it would be of practi- . 
cal interest to design analogues (of LRF) as competitive 


inhibitors and relatively simple to. synthesize them, the > - 


Population Division of the Agency for International _ 
Development decided to support our research with a - 
five-year contract as a new approach to fertility control. oy 
The group, consisting of Max Amoss, - Richard .. 
Blackwell, Roger Burgus, Thomas Dunn, Catherine - i 
Rivier, Wylie Vale, and myself, moved to the Salk lnsti- 
tute in June, 1970. We were joined by Nicholas Ling, - 

Michael Monahan, and Jean Rivier, all three distin- 
guished young chemists of various disciplines, and by. 
Ann Pitzer as our computer expert. By September, - 
1970, we had obtained approximately 200 ug ofa- : 
preparation of ovine LRF of high purity. Its amino acid 
composition, followi ng hydrochloric acid hydrolysis, 
was found to be His 1, Arg 1, Ser 1, Glu I, Pro 1, Gly 2, 
Leu 1, Tyr 1. This was reported in December, 1970, to 
the Population Division of the Agency for Interna- - 


tional Development in our first progress report. Fur- = 
thermore, we knew (see Reference 16) that Glu was the IR. 


N-terminal residue as pGlu. (pyroglu tamyl). We alo 
observed that this preparation. of highly purified LRE 
concomitantly released LH -and FSH in all systems ` 
studied in vivo ‘and in vitr Ihe preparation. was 

acto cc ntain approx- d 





imately 50 per cent peptide, 94 
acids. A series of | 





rcen f which could - i, 





p | In F bruary, 1971, asa ma T referee of ihe 
scientific program. committee of the Endocrine Society, 





ion at the forthcoming meeting, in. the. field of 


= neuroendocrinology. There was an abstr: act by Schally, | 


. Arimura, Baba, Nair, Matsuo, Redding, Debeljuk, and 


ae /hite (later published. as Reference 17), stating that 





-their purified porcine LRF had the composition His 1, 
j Arg 1, Ser 1, Glu 1, Pro 1, Gly 2, Leu 1, Tyr 1, ie., the 
fame. a we had obtained for our ovine LRF. 
UE that the amino acid composition was 
Vddenrcal i in the two preparations was of enormous 
- significance. It meant that whatever discrete contam- 
inant either preparation might still contain was minor 
. andofa nonpeptidic nature, that it could be neglected, 
and that either preparation was suitable for sequenc- 
ing. Since we had not as yet published our knowledge 





- ofthe amino acid composition of ovine LRF, we had | 


- obtained. a considerable: advantage by learning. of Sc- 
- hally' s results. through the confidential channel I men- 
tioned above. (By the rules. of the Endocrine Society, 
«Schally had indeed agreed in submitting his abstract 
; not to publish. its results prior to the Society's meeting 
the. following June, i.e., six months later.) I imme- 

diately wrote Schally, telling him our own unpub- 
E lished results and that we were aware of the text of his 
abstract. to the Endocrine Society. Prior to the Endo- 
crine. Society's. meeting, actually the two. laboratories 


c published their data on the biological activity, isolation, | 


. and amino acid composition, respectively, of ovine and 
~ porcine LRF as that of a nonapeptide.'* '* In our case, 
Swe acknowledged being aware of the results of Schally 
- and associates to be published, and we reconfirmed 
|. pGlu as the N-terminal residue. At that time, we knew 
"that we had only about 40 Hg of ovine LRF; with the 
“technique then available, we could reliably sequence 
about 100 wg of a nonapeptide. So the development of 
~ a new technique (to sequence only 40 ug) wi ould be 
: required. | 
~All of that was changed. a few weeks lae With a 
timing: w orthy of the best tr adition of Madison Avenue, 
“at the meeting « of the Endocrine Society in San Fran- 








- cisco” in June, 1971, Schally proposed an amino acid. 


< sequence for porcine. LRF as that of the decapeptide 
. pGlu- His-Trp- Ser-Tyr-Gly-Leu- -Arg-Pro-Gly- NH; and 
had it published, appearing on the same day, with 









ceived the text of abstracts submitted for presenta- 


| cordi ing to on pinay sequen 


\ atsuo, Baba, Nair, and Arimura.” The strategy and - 
:chnology involved. were elegant, ‘unclassic, and dar- | | 
ng: They reflected a | profound knowledge of sequence .u d 





LRF docuit 






quence ovine LRF. The primary | sequence e Hn pG 
iid id -Ser- x Bo deo pie whic v 





on two diuo of 40. nm. ach: ‘pith: “the apes P 
radioactivity-labeled dansyl derivatives. Later, both our. 
group and Schally's group. independently, and. with 
quite different methods, reconfirmed that s sequence on 
much larger Enn plees of ovine: and gere LRF, fer 
spectively. 7 nU E BS. us 
Thus, much credit must go to Schally s gr oup w the | 
first characterization of LRF, particularly to the distin- 
guished peptide chemist. Hisoyaki. Matsuo who was 
in the laboratory at- that. ume. As Chairman of the 
session of the Endoc rine. Society Meeting. at which. 
Schally presented the proposed -primary sequence, I 
wholeheartedly | congratulated | dim and | his col- ; 
laborators on that fine piece: ofw vork. Itis not for me z 
nere to i iur the Hn ean oF our row men sit E 




















that, as can sie judged from the > literature, s never went 
How should I eventually answe er the e question about a 
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i ds A VARIETY of reproductive disorders, seeming- 
ly unrelated somatic alterations are frequently use- 
ful in elucidation of the diagnosis. Excellent examples 
of this are the somatic stigmas: of gonadal dysgenesis 
and the anosmia characteristic of certain. types of 
D pogonadotropic hy pogonadism. It is the purpose of 
is communication to report. a case in which a patient 
h irregular menstrual. periods and a poor reprod- 
:tive history also had. unilateral microphthalmia. The 
m esi suggests g the ] presence or a familial fou m 















us P. (IL-4, Fig. D. a 32. -year-old woman, para 2-1 0-3, was 
a, nin the Reproductive Endocrine Service at Downstate be- 
cause. of irregular menstrual periods and increasing hair 
growth over the face, chest, and suprapubic areas. - 

-.Menarche was at age 14 with regular, predictable menses 
until the age of 27. years when the periods became irregular 


with. intervals. of 55 to 60: days. Although the patient had 
always noted some “increased” facial hair, the problem of hir- 
< sutism over the above areas had been noted to be Epica es 


omy within the past two to three years. 
Prior to the onset of the irregular periods, the patient had 
“two d term deliveries (in 1963 and: Mei and a delivery ofa 


py t 08854. 
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2,200 gram premature infant in 19 96. The first child iar V1 
has petit mal epilepsy, and the- WIE. 


cos The youngest! m 4 





























patient $ brothers and s sisters z are e known t to hav | e riii 
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T le ie examination 
Facial examination. ;sh 


testing was not carried | 
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Fig. 1. Maternal pedigree of patient. 





Fig. 2. Right microphthalmia of patient. 


| transmission, X-linked. or autosomal dominant, have 
| been. described.! With the limited information avail- 
- able; it is impossible | to speculate on the specific mode 
_of inheritance operative in this family. 

E m syndrome on OGD is iur Gad Y an ab- 




















B sees idi ‘OGD ori in. har Gadied: “Although 
: ~~ has been report in children i in asso- 


It is postulated that the occurrence of micropht 
mia in this patient is related to a genetic defect wl 
interfered with facial development and displayed it 
in other family members in a variety of ways, i.e., Ot 

Whereas it is unlikely that our patient's problem 
mild adrenal hyperplasia is related to this complex, 
neurological disorders found in her children anc 
two of her brother's and sister's children may indeec 
still another aspect of this unknown genetig deficie 
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XY gonadal dysgenesis with 
sgqnadoblastoma discovered after 
kidney transplantation 


PIERRE BLANCHET, M.D., F.R.C.S.(C.) 
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-A CASE OF XY gonadal dysgenesis with gonadoblasto- 
ma discovered two years after kidney transplantation 
is presented. 


. A 16-year-old girl was examined because of primary 
amenorrhea. At age 14, she received a kidney homograft 
from her father because of end-stage interstitial nephritis. 
The graft was inserted in the left iliac fossa; postoperative 
immunosuppression consisted of local irradiation (total dose 
450 rads), cyclophosphamide, antilymphocyte globulin, and 
prednisone. Maintenance therapy was azathioprine (50 mg. 
daily) and prednisone (15 mg. daily). Renal function was ex- 
cellent since operation. 


Reprint requests: Dr. Jacques Van Campenhout, Depart- 
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She had a slightly cushingoid appearance and normal pro- 
portions with a height of 160 cm. and a weight of 54.5 kilo- 
grams and no somatic malformation. Breast development 
and appearance of pubic hair were at Stage II of the Tanner 
classification, and axillary hair was absent. Pelvic examination 
revealed infantile genitals. 


Laboratory data showed very high plasma luteinizing hor-.. - : 


mone (225 mlU. per milliliter) and follicle- stimulating hor- 
mone (300 mI.U. per milliliter) levels. The plasma estradiol — . 
level was low (20 pg. per milliliter). The prolactin level (18 ng.. 
per 100 ml.) and plasma 178-ol androgen concentration (18 
ng. per milliliter) were within normal limits. Skull x-ray exam-« 
ination, tomography of the sella turcica, and thyroid function 
were normal. Sex chromatin was negative, and the blood 
chromosomal pattern was 46,XY on 25 karyotyped cells. | 
At laparotomy, a hypoplastic uterus and Fallopian tubes 
were present. Two streak gonads, each measuring 2 by 0. 6 


cm., were identified and excised; a small nodule of 0.8 cm. was. 


found in the right gonad. 


Microscopically, both gonads consisted of fibrous. tissue, a 
without identifiable ovarian follicles. The right gonad nodule. a 
noted at laparotomy was a small gonadoblastoma (Fig. 1). It 
was constituted of nests of large germinal cells with pale cyto- > 


plasm, surrounded by smaller and darker cells. originating 
from the sex cords. The later were disposed sometimes 
around individual germ cells and sometimes around lami- 
nated eosinophilic, calcified masses. Between those nests, 
there were some cells with eosinophilic cytoplasm, resembling 
Leydig cells. Those cells were also found in the left ovary. 

One year after gonadectomy, there was no evidence of re- 
currence or metastasis. 


The association of such pathologies is exceptional. 
Indeed, about 10,000 kidney transplantations have - 





Fig. 1. Gonadoblastoma showing large germ cells surrounded by smaller, darker sex cord cells. Note - 
also calcified concretions that tend to fuse. (Original magnification x 400.) | 








x gynecologic origin, and most of them are squamous cell 
. carcinomas of the cervix. Two cases of gonadal tumor 
- have. been reported in phenotypically female subjects 
who have: received kidney transplants.’ One patient de- 
~ veloped a metastatic dysgerminoma at age 18, two years 
after renal transplantation. The other had endometri- 
- oid « carcinoma involving both ovaries and the uterus 
. diagnosed a at age 28. 

.. Our patient presented with a gonadoblastoma with- 
: “out any evidence of local invasion or metastasis. Since 
< most: gonadoblastomas are of low-grade malignancy, it 
< was elected to maintain the immunosuppressive ther- 
“apy. under. close follow-up which was mandatory be- 
.cause of the well-known enhancing effect of im- 
; munosuppression upon the proliferation of established 
: cancer. E | 
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psychosis has much in common with nonpuerpe e 
forms of acute schizophr enia, manic- -depressive illn&s, 
and psychotic depressions. Many studies have noted 


| the high incidence of psychiatric illness among patient .- 


relatives and the tendency of women who suffer from - 
puerperal illness to have past histories or later devel- 
opments of nonpuerperal psychosis. Additionally, the 
introduction and utilization. of | physical - treatment 
methods has markedly lessened. the course of the psy- 
chosis, such that the prognosis, treatment response, 
and general clinical course are favorably similar: ‘to 
those of the nonpuerperal psychosis of acute onset. 
These observations have led clinicians to conclude that 
psychosis which develops shortly after delivery is a- 
coincidental event or commonly a self-limited. reaction : 
with a favorable outcome if treated energetically. The 
latter “reaction” concept generally views the social psy- 
chological stresses entailed in achieving motherhood, à 
being confronted with new responsibilities, or m tal - 
family dysfunctions as precipitating factors in a woman - 
predisposed to develop personality disorganization. TL 
The above concepts and formulations are indeed . 
clinically applicable; however, there is little mention in 
the literatur e of the occasional ac ute-onset postpartum V 
psychosis which is unresponsive to treatment. ando 
thereby remains potentially a hopeless chronic. institu- | 
tional psychosis. The case report which follows would - 
appear to represent such a case of acute, severe, 
postpartum psychosis with prolonged. unresponsive- 
ness to treatment. Additionally, it represents a surpris- - 
ing therapeutic event in being promptly reversed by. 
the treatment of an apparent coincidental folate: de- | 
ficiency. : : B x 














A married woman of 17 years endured: her ‘first term. preg- A : 
nancy and hospital delivery without complication to herself or- 
the newborn infant. She received several prenatal medical | 
examinations, although she was not provided. vitamin. sup- ` 
plementation to her alleged nor mal diet. During the’ first 
trimester, blood samples: were taken and: the patient was d. 
that she was not "anemic." When approximately 12 weeks | past - 
delivery, she was first observed by her family as. becoming ! 
pr ogressively withdrawn, emotionally labile, and frequen ly. 
expressing affect-laden feelings of. despair and fears of. 
morbid harm coming to her infant daughter. Within a few. 
days, the family described. frequent episodes of confusion .. 
manifest by disorientation to person and a lack of general | 
awareness of the sur roundings. Agitation and panic were asi ` 
sociated with frightening visual. hallucinations. consisting of 25 
large ugly figures which intended harm to the patient nd her. | 
child. According to history obtained from her parents: and. l 
husband, the. patient was hertofore socially and interperson- | 
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nazine, es perae and giri After. E 
el ofi 1 the: latter age: cor the bg reer her. 





o a on paia n pus eae During this : 


time the patient's symptoms were constant, varying only in 
intensity and requiring continuous: family supervision. On 
three separate occasions. she was hospitalized. for intensive 
medical treatment of suicide attempts, two of which were 
overdoses of drug and one a serious wrist cutting: (all three 
described. as reactions to her frightening. hallucinations). 

At 22 months past delivery she was seen in consultation as a 
i result. of the third suicide attempt. The clinical presentation 


| was that of an attractive but very distressed- -appearing young - 


. Woman who was extremely frightened, whining, and literally 
“withdrawn into the corner of her hospital room. All of the 
abo e-described symptoms were readily observed. An organic 
| etio logy. was initially entertained. The work-up included: 
serology, 12. parameter sequential multiple analyzer test, elec- 
; , urine toxicology assay, skull films, electroencephalo- 
“gram , brain scan, and neurological examination by a consul- 
tant neu ologist, all of which were negative except for mac- 
rocytic anemic (hemoglobin. 10.8 Gm., mean corpuscular vol- 











sume 101, mean corpuscular hemoglobin 34). Serum vitamin | 





“lyzed according to the technique of Archibald and associates 
-with a. radioisotopic competitive binding method and re- 
"turned as 0.8 ng. per milliliter. Following. this result two addi- 
-tional samples were obtained on consecutive days and were 
i reported as "none detectable." During this three week evalua- 
. tion, the patient received no. medication. and | required one- 
“onone: supervision. JE " 
Although it was not suspected that the folate deficiency was 
; seriously. related to the patient's mental process, she was 
treated for anemia with 5 mg. of folic acid twice a day, i 
tramuscularly for 10 days. On the seventh day of folic em 
s treatment, an improvement in the mental status was noted; by 
“the tenth day, a complete remission had occurred. The pa- 
tient was discharged. on 1 mg. of oral folic acid daily. She has 
2 been followed: for the past two and a half years without evi- 
| dence of any psychiatric disturbance. She is presently an ac- 
“tive student i in nursing school and doing very well academi- 
valy. 









| This surprising experience has led the author to be- 
om familiar w ith the abundance of literature con- 
-cerned with folate-deficiency anemia of pregnancy and 
= folate deficiency among psychiatric illnesses. Biochem- 
ical literature indicates that folic acid is a required 
cofactor in the synthesis of behaviorally im portant cen- 
tral neurotransmitters.? Organic brain syndromes and 
affective symptoms have been described as being re- 
versed by folate replacement in deficient patients. In- 
deed, the combination of being. susceptible to folate 
; deficiency i in pregnancy, the knowledge of the possible 























relevance of folic acid to mental. functions, and this 
-aingle case observation warrant a clinical investigative 
concern. Although the clinical meaning of this case re- 
5 port. remains. unclear, ‘it suggests | the. existence of ; an PM 
-etiok j lei F | E R Road, tglutibus; Ohio | 43214. 








| demographic c conside rations. 


‘concentration was normal. A serum folate assay was ana- 








be c haracterized by: (1): a ; mixed 





morbid histories: of ap parent 1 mental stabi lity would be a ? 
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2. Undinfriend, S.: ‘Biosynthesis. o the sympathetic. neuro 
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ADVANCED TUBAL peat 'occurs uncommonly. A- 

case of a 24 week unruptured. tubal gestation.. ds E 

presented. ; c 
The patient, a gravida 2, para 0, abortus L white woman, - E 


presented six weeks prior to hospitalization with a small preg- 
nant uterus and a soft 4 to 6 cm. right adnexal mass consiste! 


with a corpus luteum of pregnancy. She was asymptomatic. 205 


She was followed at biweekly intervals. The uterus failed to. 
enlarge while the adnexal mass did enlarge. Repeated urinary | 
human chorionic gonadotropin: tests remained. posue She 
continued to deny pain or bleeding. - | 

In view of the adnexal enlar gement, she was. sidmninted. for. . 
laparotomy. The followi ing physical findings were noted: The 
uterus was the size of six to seven weeks" gestation ,and there 
was a 20 cm. cystic,  nontender, right adnexal mass. Labora- 
tory findings were normal. 

At laparotomy, the midportion of the right Fallopian tube 
was 20 to 25 cm. in diameter. The remainder of the pelvic and 














abdominal findings were normal. A right salpingectomy | was 
performed uneventfully. The open: specimen. contained a... 
well-developed female fetus weighing 360 grams and measur- ^ 


ing 24 cm., crown to heel (Fi ig. 1). There was a well- developed E 
placenta completely lining the tube and env eloping. the fetus... 
Prior to tubal extirpation, the fetus was noted to have moved. 






Blood loss was 150 ml. The patient had an uneventful post: 
operative course and v was. discharged on the fifth poe 


ative day. 








A review of tubal pregnancy in 1951 by McE in 
Randall,! established the following criterion: ^. . 
the fetus and d lacets n Me UE within. th 
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affective. disorder and ds 
organic-like confusion; (2) resistance to physical treat 
ment efforts, and (3) macrocytic anemia. Patents witho = 
no prenatal folate supplemental treatment and pre- 
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Fig. 1. Tubal contents: well-developed female fetus weighing 360 grams and measuring 24 cm. from 


crown to heel. 





Fig. 2. The Fallopian tube containing the pregnancy is shown after removal. The distal end of the 
tube is supported by a Babcock instrument. The normal uterus and ovary are seen in the fore- 


ground. 


pian tube to such a degree that no other pelvic or 
intra-abdominal organ be involved in the formation of 
the sac" (Fig. 2). In addition, they reported that the 
diagnosis of advanced tubal pregnancy is rarely made 
before laparotomy. Furthermore, it has been postu- 
lated that nidation, to achieve an advanced stage, must 
occur along the mesosalpingeal attachment, adjacent to 
the ovary, because of the increased vascularity and elas- 
ticity.” 


T he treatment of the disease, namely, unilateral sal- 


pingectomy, is dictated by the pathophysiology. Poten- 








tial maternal morbidity and death can be ave ied by 
high index of suspicion and early evaluation of an e 
larging adnexal mass. Treatment can be limited to ur 
lateral salpingectomy. 
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Pros TAGLANDINS Es and Foe (PGE; and PGF ea) are 
currently being evaluated for labor induction, ther- 
dpeutic. abortion, and. fertility control. In order to re- 
: or eliminate side effects and to provide greater 
safety and | convenience for the patient, s several routes 





of adi nistration other. than. intravenous have been 





, for instance, intra-amniotic, extra-amniotic, 
nd intravaginal.’ Experiments in our laborato- 


intravaginal suppository can. depend upon the choice 


of the vehicle and the pH of the dissolution medium. 


‘Therefore, a study was designed to determine the re- 
lationship between the prostaglandin release rate and 
the clinical : sponse Mherapeanie termination of | preg- 
nancy). 





< The suppositories were lipid in | nature, comprising a. 


mixture of glycerides of fatty acids, and were identical 
to those used by Béguin and associates? and Wiqvist 
and colleagues.? PGE, was incorporated. into the bases 
by. the fusion method, and the suppositories were 
stored at 4° C. until use. The melting. points of the 
bases were between 37° and 39 C. Suppository base A 
was chosen to provide a more hydrophilic character 
than suppository base B. which. provided a different 
release pattern for PGE. 

Seventy-one healthy women: "who were T S 
pres and 22 weeks pregnant as calculated. from the 
first day of the last regular menstrual period were se- 
ed at six investigational centers as subjects for this 
ly on the basis of essentially. normal findings on 
pl sical examination before onset of the study. Preg- 
“nancy. was confirmed by estimation of the size of 
uterine enlargement by bimanual pelvic examination. 
_A positive pregnancy test, with urinary chori IONIC 
“gonadotropin, or appropriate biological test for 
‘chorionic gonadotropin activity was obtained. — 

"This study was a randomized double-blind investiga- 
tion with patients and drug allocations numbered in 
sequence. The labia were well separated digitally : under 
good illumination, and a suppository was. carefully i in- 
| serted high into the region of the posterior fornix. The 
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ries demonstrated that in vitro release of PGE; from an 


occurred. If the. vaginal sup| : 


t 50% (HOURS) 








Fig. 1. Time for 50 per cent  dinsclorión of PGE: from 20 n mg. 
PGE, vaginal suppositories. à asa function of pH. des 
patient remained in a. supine position. for at feast 20. 
minutes following each insertion. The suppositories 3 
were inserted at four to eight-hour intervals asdeemed —— 
necessary by the clinical progress of abortion (judged I 


by the investigator or by monitored’ uterine ontractil l 
ity response when it was available). Six vaginal. sup- pr 






positories were available for each patient studied. The. ^ 


trial was discontinued in 48 hours if abortion had not - 
'ositories were not toler- 
ated because of adverse side effects, i in the opinion of. 
the investigator, the subsequent administration inter- . 
vals were prolonged. - : s 
For the purpose of this study, PIE (linings: 
classifications applied: : 
l. A complete abortion ood when the em- 
bryonic and placental components or gestation were 
expelled in their entirety and no : urgical intervention - 
was indicated to complete the abortion. The i 
products of conception manually. or by sponge orovum 
forceps from the vagina or dilated cervical os, without: 
the need for full surgical exploration, was also 
classified as a complete abortion in the study. 


















2. An incomplete abortion occurred when theprod- ^ 


ucts of conception were not expelled i in their entirety. - 


and surgical evacuation of the uterus was required to - 


complete the abortion. 

When a complete abortion occurred, the prostaglan- 
din therapy was discontinued. If an incomplete abor- 
tion occurred and the patient's condition was satisfac- 


tory in respect to blood loss. or adverse side effects, the T 


vaginal administration of suppositories was continued. 
to complete the abortion. If an abortion did not occur 
as a result of intravaginal prostaglandin. therapy — 
(treatment failure), the. investigator. instituted the ap- 
propriate treatment for complete: termination of preg- 
nancy in every case. Vital signs and side effects were —— 
closely monitored during therapy. Effective. methods | 














removal of A es 











Parameter AE 






No. of patients 
Complete abortions s i uL seu eun 
No. TN EPS 0. 294^ 7 
Incomplete abortions —.- LESE CA 
No. I 6 ^p eg do 
% v3 ee 176 ^ 54 
Successful T | | | 
complete and incomplete p 
No. 2.245 : 26 
9t "d 79.4 — 70.3 
| Time lo succ essful . TEX | 
vw Carton complete Fu 
= and sucomplete P hr. P Y 





Ti ime ^to PEN Jaihire to to ; 
„abort (hr. ^ P xe | 
Mean | 42.3 |. 45 A: 


Dose to successf ub 
botany - voinplete 
dnd onte f mg.) | s | 
Mean |. > | 60.0 | | 66.9 
S.E.M. = 5.8 "m 8 
| idonee . 20-120 
No. Tx ds 2 | 926 


of pain relief. requived: during PGE, therapy were ad- 
 ministered at the discretion of the investigator. Clinical 
. data were analyzed. with Wilcoxon rank sum tests cor- 
rected for ties. A P value of «0.05 was considered 
significant. 

Fig. 1 shows. the gr ph of the time for 50 per cent of 
PGE, to dissolve (tgo) versus the pH for the two sup- 
pository formulations. The curve for suppository base 
A is sigmoidal in shape, showing a much more rapid 





release of PGE, as pH is increased. Interestingly, the 


pH range where the release of drug is most sensitive to 
pH coincides with. the pH range of the vaginal. vault, 
- ie., about pH 4 to 6. In contrast, suppository base B 
< has a tso% value of 30 hours which is ide pendent: of 
| pH. 

. Because the release af PGE: was P óf pH 





-in this formulation, it was hypothesized that. the clinical " 
O ald. be more uni- 
ppository base | A 


Q^ performance of suppository base B« 
| form than a formulation composed c of 
A. In addition, since suppository base B had a higher 

| tso% E it was ofi interest, to assess whether it we yul 











Table II. Side effects 
| Side effects 





Patients who 
— experienced nausea® — "-- 
|. No. a, 5. > 22065 23 
Patients who : CA 
| experienced vomiting EE ANT 
.No. | E EMO E 
cae ME E 76.5 5 (oro 88.8. 
E pisodes of vomiting for. th A a uU 
the total group of | 
patients | voe, Rag Dike HAE: 
A Range | k Or 
o Ne. e os "d O84 i 
Patients who experienced i 
| Roco E Xt 
Episodes of diarrhea ae M SE 
the total pou y 
 patientst ` uU uc 
Mean | CHER aen hse 
Range o0 OPE E 



























* Nausea was recorded a as ; continuous in 
thus, the mean number of episodes: of ‘this sid 
computed. - ao I e 


Significant. difference e s 
pou difference ep < 0. 005). Sus 


Abortifacient parameters a are sho » 






PGE, i in | this basé. | 
Data for the more ‘common side etfe | 




















“significant vital sign alterations. 
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A white woman, 38 years and 10. months old, underwent. 
amniocentesis at. 18 menstrual weeks: of gestation with the 
indication of advanced maternal age. The patient was para 


0-0-2-0, having had two spontaneous unexplained abortions. 
Medical and gy necologic/c obstetric examinations of the patient — 
prior to and throughout. the pregnancy were normal With — - 
-. the exception of obesity, the prospective father, then 32 years. 
of age, was thought. to be in good health. 1t was a first mar- — 
_ riage for both. partners, and: consanguinity was denied. Family — 

| histor t revealed 1 no ev vidence of hereditary disease, | s i de. ET 








was asec of ; a | linigatlj: arid d oeei nois m diese 


infant weigmag « 4, 140 grams. E 


Although a var iety of chr omosomal aberrations have. 
been reportedly. associated wi th a wi ide array of inher- 
ited and environmental disorders, none of these could. 
be identified in our MR : | d 

Thus, the findings of 
rations on two. amn 
kocytes of one. pati 





sed: chromosomal aber- 
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Technique of simultaneous direct 
intrauterine pressure recording for 
electronic monitoring of twin gestation 
in labor 
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THE NEED FOR and the advantages of intrapartum 
electronic monitoring of the twin gestation have been 
previously reported.’ Ordinarily, only the presenting 
twin can be electronically monitored with the direct 
technique, providing the membranes are ruptured. 
The electrode may be applied to the presenting part, 
and the intrauterine catheter for monitoring in- 
trauterine pressure can be utilized. The second twin 
can be monitored with ausculation of fetal heart tones 
or hand-held Doppler. With more availability of fetal 
monitors and better external equipment, the sugges- 
tion has been made to continuously monitor the second 
twin with a second monitor by external means.? The 
ultrasound or phonocardiogram equipment is applied 
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to the maternal abdomen for (FHR) recording and 
uterine contractions (UC's) are measured with a to- 
codynamometer. P d 

The recording of uterine contractions is desirable on 
both FHR tracings if accurate interpretation of the 
FHR response is to be attempted. Furthermore, the 
external recording of contractions is only a relative ap- 
proximation of the intensity of UC's, as can be easily 
seen by any comparison of simultaneous recordings. 

For more than a year, we have been employing a 
more accurate and less cumbersome method of record- 
ing the UC's on the second monitor tracing. With 
membranes ruptured, the intrauterine catheter and 
fetal scalp electrode are placed i in the usual manner. 
The FHR for the second twin is obtained as previously 
suggested with the ultrasound from the second mon- 
itor. A true reflection of the intrauterine pressure can 
be obtained and recorded simultaneously on the sec- 
ond monitor by connecting the two pressure transduc- 
ers in tandem. The first monitor transducer is con- 
nected as usual for intrauterine pressure recording. 
Then, with a standard intravenous extension tubing, 
the outlet for the "pop-off" valve of the first transducer 
is connected to the usual input connection on the sec- 
ond monitor transducer. The entire system is filled 
with sterile water, with the “pop-off” for the entire sys- 
tem connected to the second transducer, The system is 
pictured in Fig. 1. 

An illustration of this simultaneous pressure record- 
ing with the separate FHR response is shown in i igs. 2 
and 3 | . 

Three advantages of this method are apparent: (1) A 
true reflection of uterine activity is obtained on both 
tracings; (2) less cumbersome equipment is needed on 





Fig. 1. The pressure transducer for measuring the intrauterine pressure for the first twin is attached 
to the pressure transducer on the second fetal monitor, as shown. This permits the recording of 
intrauterine pressure on both fetal BICUHOTINg strips. | 
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Fig. 2. Twin 1: The FHR is from a direct electrode, and the intrauterine pressure is from an 
intrauterine catheter. Twin 2: The FHR is monitored with an ultrasound transducer, and the 
intrauterine pressure is from the tandem attachment with the first monitor. 
= 
e 
Fig. 3. For legend, see Fig. 2. 
the patient, and the patient is able to change position Although this technique has probably been em- 
without disturbing the pressure recording; (3) because ployed elsewhere, it has not previously been reported. 
of the exact duplication of contraction patterns, a We are hopeful that this suggestion may be helpful to 
built-in marker exists on the tracings for subsequent others in obtaining a more accurate measure of uterine 


correlation. activity during labor. 
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Resistant gonococcal infection from an 
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GENITAL gonococcal infection resistant to penicillin 
therapy has become increasingly evident since return 
of troops from the Vietnam war. This resistance to 
treatment has been attributed to resistance on the part 
of the offending organism or inadequate antibiotic 
therapy. 

A case has recently been reported in which Neisseria 
gonorrhoeae caused severe tenosynovitis.’ The only posi- 
tive cultures obtained were from a retained in- 
trauterine contraceptive device (IUCD) and from a 
cervical culture. Following removal of the IUCD and 
antibiotic therapy, the patient showed a prompt re- 
sponse. The purpose of this presentation is to report a 
case that demonstrated resistance to treatment until 
the IUCD was removed. 


A 24-ycar-old gravida 1, para 1, white woman was seen in 
the Gynecology Clinic because her husband had recently been 


evaluated and treated for gonococcal urethritis. The patient 


underwent cervical smear and culture for N. gonorrhoeae, 
which subsequently was reported as positive. Both patient and 
husband were treated with 4.8 million units of procaine 
penicillin following 1 Gm. of oral probenecid. Two weeks fol- 
lowing treatment the patient stated that her husband again 
became symptomatic and had a positive culture via Thayer- 
Martin media. He was again treated with the same dosage of 
penicillin and probenecid. The patient was seen in our 
Gynecology Clinic; however, on examination there were no 
positive findings except for a slightly purulent vaginal dis- 
charge and a multifilament string from an IUCD (Dalkon 
Shield) which was noted to be extending from the cervix. The 
cervix and rectum were cultured again for N. gonorrhoeae, and 
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the patient was treated with 4.8 million units of penicillin and 
1 Gm. of probenecid orally. The patient and hee husband 
both denied re-exposure to possible gonorrheal infection auff 
stated that they had not had intercourse since the husband's 
second course of treatment. The husband underwent pros- 
tatic massage for urethral fluid, which was cultured for 
gonorrhea and subsequently showed no growth. The patient's 
gonorrheal culture of the cervix was positive and was sensitive 
to penicillin. The patient was advised to have the Dalkon 
Shield removed, but she adamantly refused. However, she did 
agree to abstain from intercourse for one week until the above 
culture could be returned. The husband was found to be 
negative, but the patient's cervical culture was positive. The 
patient agreed to have the IUCD removed. This was accom- 
plished without difficulty; the device was cultured and grew 
out N. gonorrhoeae. Her husband was again cultured and 
showed no evidence of gonorrhea. Pelvic examination, com- 
plete blood count, and sedimentation rate were all normal. 
The patient was again treated with procaine penicillin, 6 mil- 
lion units, and 1 Gm. of probenecid. Cultures of both parties 
at six, 12, and 16 weeks were negative. 


The prompt response of both these patients to ade- 
quate penicillin therapy following removal of the Dal- 
kon Shield would lead us to suspect that this IUCD 
harbored the offending organisms. On review of the 
literature only one previous case shows any similarity.’ 
However, from a review of the work by Tatum and 
associates," it would seem reasonable that the bacterial 
hoarding characteristics of the Dalkon Shield can pro- 
tect and, in fact, does act as a wick for Neisseria. Studies 
by Targum and Wright? have shown an increase of 
pelvic inflammatory disease among IUCD users; how- 
ever, their statistics show that good cure rates are ob- 
tained with the appropriate antibiotic despite leaving 
the IUCD's in place. The types of IUCD's in that study 
were not outlined. 

Although it is interesting to postulate the re- 
lationship between the Dalkon Shield's multifilament 
tail and this patient's refractory infection, the paucity 
of such occurrences in the literature leaves conclusions 
still in doubt. The occurrence of such a situation while 
using appropriate antibiotics, however, would tend to 
point toward the presence of the IUCD (especially the 
Dalkon Shield) as the cause of treatment failure. 
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- INDICATIONS AND USAGE: OVRAI® is indicated for the prevention of pregnancy in women 
who electto use oral contraceptives as a method of contraception. 
CONTRAIND 





ICATIONS: Oral contraceptives should not be used in women with any of the following 
conditions: 1. Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 
phiebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 
suspected carcinoma of the breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiag: 
ine OM genital bleeding. 7. Known or suspected pregnancy {see Warning No. 5). 


embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practi- 
tioners prescribing oral contraceptives should be familiar with following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 

and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 


. without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 


to 3.5 deaths annually per 100.000 users and increases with age. In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing causes, it was estirnated that the risk 
of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
was 4 to 9.5 times greater in users than in nonusers. 

An increased risk of myocardial infarction associated with the use of oral contraceptives has been 
reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 
found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
and 67 cases per 100,000 wornen users in the 40-44 age group. 

In an analysis of data derived from several national adverse-reaction reporting systems, British investi 
gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 


= to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 


- 


were associated with a higher risk of thromboembolism than those containing 50-80 meg of estrogen. 
Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 
This finding has been confirmed in the United States. Careful epidemiological studies to determine 

the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 
performed. Cases of thromboembolic disease have been reported in women using these products, and 
they should not be presumed to be free of excess risk. 

The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives. 
increases with age, Oral contraceptives are, however, an independent risk factor for these events. 

The available data from a variety of sources have been analyzed to estimate the risk of death associated 
with various methods of contraception. The estimates of risk of death for each method include the 
combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 


. oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 


This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 

the condam or diaphragm backed up by early abortion. 

The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and, for myocardial infarction, is further increased by cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxernia. The risk of 
myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 
especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
recommended. 

The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency. coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected. the drug 
should be discontinued immediately. 

A four to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
oral-contraceptive users. H feasible, oral contraceptives should be discontinued at least 4 weeks before 
surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 

2. Ocular Lesions: There have been reports of neurc-ocular lesions such as optic neuritis or retinal 
thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
measures. 3. Carcinoma: Long term continuous administration of either natural or synthetic estrogen in 
certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
nodules, benign and malignant. in dogs. 

In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
disposing risk factors for adenocarcinoma of the endometrium (e.g. irregular bleeding at the time oral 
contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
only oral contraceptives. 

Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
One study, however, while also noting no overall increased risk of breast cancer in women treated with 


oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 


benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 

has been well-documented. 

in summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 
associated with oral contraceptives. Close clinical surveillance of ali women taking oral contraceptives 


. js, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 


appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 


history of breast cancer or who have breast nodules. fibrocystic disease, or abnormal mammograms 
-. should be monitored with particular care if they elect to use oral contraceptives instead of other methods 


of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 
hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 


- - tendemess, abdominal mass or shock. 


A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 
Birth Defects in Offspring. and Malignancy in Female Offspring: The use of female sex hormones — both 


- estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 


it has been shown that females exposed in utero to diethylstilbestrol. a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 

at the present time that oral contraceptives further enhance the risk of developing this type of malig- 
nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 


instead of other methods of contraception. Furthermore, a high percentage of such exposed wornen 


(from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens. it cannot be presumed 
that they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb-reduction defects. One case-control 
study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 
in 1.000 live births. in the past, female sex hormones have been used during pregnancy in an attempt 
to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 





Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo | 















There is same evidence that triploidy and possibly other types of polyploidy are incre&sed among 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. m 
it is recom-nended that, for any patient who has missed two consecutive periods, pregnancy should 
be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, and 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnency. 
is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with théintent of becoming 
pregnent use an alternate form of contraception for a period of time before attempting to coggsiffe. 
Many clinicians recommend 3 months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 
of surgical:y confirmed gallbladder disease in users of oral contraceptives or estrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patíents on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some wornen, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattem which is recurrent, persistent. or severe, requires discontinuation 
of orai contraceptives and evaluation of the cause. 10, Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
bome in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnaricy or malignancy. if pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 
Wormen with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopie Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-irtrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a smail 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptíves should be deferred until the infant has been weaned. 
PRECAUTIONS: GENERAL 1, A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and. 
relevant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen-progestogen 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued tf depression recurs to a serious 
degree. Fatients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an altemate method of contraception in an attempt to determine if the symptom is drug related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
fion. such as convulsive disorders, migraine syndrome. or cardiac or renal insufficiency, 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients, 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels maybe depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
deveioping folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be acvised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine 
and liver function tests and blood components may be affected by estrogen-containing oral contraceptives: 
a. increased sulfobromophthalein retention. 
b. increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 
c. increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptaxe is decreased. reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. 
e. Recuced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug. drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleedinc and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism; 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congental anomalies. 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas, 
neuro-ocular lesions. e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea, usually the most common adverse reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally.); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorthea during. 
and after treatment; temporary infertility after discontinuance of treatment, edema; chloasma or melasma 
which may persist; breast changes: tendemess, enlargement, and secretion; change in weight (increase or 
decrease). change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; fash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the association 
has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lerses, 
change in comeal curvature (steepening); cataracts, changes in libido; chorea; changes in appetite, 
cystitis like syndrome; headache: nervousness: dizziness; hirsutism; loss of scalp hair; erythema multi 
forme: erythema nodosum: hemorrhagic eruption; ® 
vaginitis; porphyria; impaired renal function. 
ACUTE OVERDOSE: Serious ill effects have 
not been reported following acute ingestion of large 
doses of ora! contraceptives by young children. 
Overdosage may cause nausea, and withdrawal 
bleeding may occur in females. 
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menopausal =~ 
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Atrophic vaginitis. 
Unlike some other menopausal symptoms — vasomotor flushes and sweats— which may 
be self-limited, atrophic vaginitis represents a response to long-standing estrogen 
deficiency, usually appearing several years after the onset of the menopause. Because the 
vaginal mucosa is gradually thinned, many patients experience vaginal dryness and 
irritation which may predispose to infection, dyspareunia and itching. 

The symptoms of atrophic vaginitis usually respond specifically and dramatically 
to estrogen therapy with PREMARIN (Conjugated Estrogens, U.S.P.) VAGINAL 
CREAM. Applied intravaginally, PREMARIN VAGINAL CREAM promptly induces 
cornification of the vaginal mucosa, increases glycogen content of epithelial cells and 
formation of lactic acid to encourage a return of the normal bacterial flora. 

PREMARIN VAGINAL CREAM. Topical therapy when the underlying 


problem is estrogen deficiency. 


PREMARIN’ 


(CONJUGATED 
ESTROGENS, U.SP) 


VAGINAL CREAM 


ESTROGENS 
OBTAINED EXCLUSIVELY 
FROM NATURAL SOURCES 


For a summary of recent data on the postmenopausal 
administration of exogenous estrogens and associated risks, 
see Boxed Warning in Prescribing Information. 


56 





BRIEF SUMMARY 

(For full prescribing information, see package circular) 
PREMARIN® Vaginal Cream (Conjugated Estrogens, U.S.P.) 
in a nonliquefying base 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods.'*? The risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last decade. 
The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend 
on both duration of treatment’ and on estrogen dose. In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that 
will contro! symptoms should be utilized and medication should be discontinued as 
Soon as possible. When prolonged treatment is medically indicated, the patient should 
be reassessed on at least a semiannual basis to determine the need for continued 
therapy. Although the evidence must be considered preliminary, one study suggests 
that cyclic administration of low doses of estrogen may carry less risk than continuous 
administration;? it therefore appears prudent to utilize such a regimen. Close clinical 
surveillance of all women taking estrogens is important. In all cases of undiagnosed 
persistent or recurring abnormal vaginal bleeding, adequate diagnostic measures 
should be undertaken to rule out malignancy. There is no evidence at present that 
"natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
The use of female sex hormones, both estrogens and progestogens, during early 
` pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare.5 This risk has been estimated as not greater than 4 per 1000 exposures. Further- 
more, a high percentage of such exposed women (from 30 to 90 percent) have been 
found to have vaginal adenosis*"'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are pre- 
cursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.'?*'* One case control study'® estimated a 4.7-fold increased risk of limb reduc- 
tion defects in infants exposed in utero to sex hormones (oral contraceptives, hormone 
withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some 
of these exposures were very short and involved only a few days of treatment. The data 
suggest that the risk of limb reduction defects in exposed fetuses is somewhat less 
than 1 per 1000. In the past, female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion. There is considerable evidence that 
estrogens are ineffective for these indications, and there is no evidence from well con- 
trolled studies that progestogens are effective for these uses. If PREMARIN Vaginal 
Cream is used during pregnancy, or if the patient becomes pregnant while taking this 
drug, she should be apprised of the potential risks to the fetus, and the advisability of 
pregnancy continuation. 


DESCRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S.P, in a nonlique- 
fying base containing cetyl esters wax, cetyl alcohol, white wax, glycery! monostearate, 
propylene glycol monostearate, methyl stearate, phenylethyl alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil. 
PREMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained exclusively 
from natural sources, occurring as the sodium salts of water-soluble estrogen sulfates 
blended to represent the average composition of material derived from pregnant mares' 
urine. It contains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 
17a-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated in the 
treatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT 
BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE 
MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 
CONTRAINDICATIONS: Estrogens should not be used in women with any of the following 
conditions: 1. Known or suspected cancer of the breast except in appropriately selected pa- 
tients being treated for metastatic disease. 2. Known or suspected estrogen-dependent 
neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnor- 
mal genital bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past 
history of thrombophlebitis, thrombosis, or thromboembolic disorders associated with pre- 
vious estrogen use (except when used in treatment of breast malignancy). PREMARIN 
Vaginal Cream should not be used in patients hypersensitive to its ingredients. 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," although a recent study 
has raised this possibility.'® There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens." 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3*3? Cases of retinal thrombosis, mesenteric thrombosis, and op- 
tic neuritis have been reported in oral contraceptive users.3*;3? An increased risk of post- 
surgery thromboembolic complications has also been reported in users of oral contracep- 
tives.33.3* If feasible, estrogen should be discontinued at least 4 weeks before surgery of the 
type associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coro- 
nary artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those 
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used to treat cancer of the prostate and breast, have been shown? to increase the risk 
nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. When doses 
this size are used, any of the thromboembolic and thrombotic adverse effects should ! 
considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pe 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma h 
been reported in women taking estrogen-containing oral contraceptives.39 Increased blo: 
pressure may occur with use of estrogens in the menopause?’ and blood pressure should | 
monitored with estrogen use, A worsening of glucose tolerance has*been observed in p 
tients on estrogen-containing oral contraceptives. For this reason, diabetic paseffts shou 
be carefully observed. Estrogens may lead to severe hypercalcemia in patients with brea 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history shou 
be taken prior to the initiation of any estrogen therapy with special reference to bloc 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. / 
a general rule, estrogen should not be prescribed for longer than one year without anoth 
physical examination being performed. Conditions influenced by fluid retention such : 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain pi 
tients may develop manifestations of excessive estrogenic stimulation, such as abnormal : 
excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associate 
with an increased incidence of mental depression.?3 Patients with a history of depressic 
should be carefully observed. Preexisting uterine leiomyomata may increase in size durir 
estrogen use. The pathologist should be advised of estrogen therapy when relevant spec 
mens are submitted. If jaundice develops in any patient receiving estrogen, the medicatic 
should be discontinued while the cause is investigated. Estrogens should be used with cai 
in patients with impaired liver function, renal insufficiency, metabolic bone diseases assoc 
ated with hypercalcemia, or in young patients in whom bone growth is not complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; it 
creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroi 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resi 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unalterec 

d. Impa red glucose tolerance. . 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be don 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, incluc 
ing oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dys 
menorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; increas 
in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and i 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion (« 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma c 
melasma which may persist when drug is discontinued; erythema multiforme; erythem 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal cu 
vature; intolerance to contact lenses; headache, migraine, dizziness, mental depressio! 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation ¢ 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur i 
females. 

DOSAGE AND ADMINISTRATION Given cyclically for short-term use only: For treatment c 
atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should b 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month inter 
vals. 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity c 
the condition. 

Treated patients with an intact uterus should be monitored closely for signs of endometria 

cancer and appropriate diagnostic measures should be taken to rule out malignancy in thi 
event of persistent or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U'S.P) Vaginal Cream- 
Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. (Also contains cetyl esters wa» 
cetyl alcohol, white wax, glyceryl monostearate, propylene glycol monostearate, methy 
stearate, phenylethyl alcohol, sodium lauryl sulfate, glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 1% oz (42.5 g) tube with one calibrate: 
plastic apolicator. à 

Also Available —Refill package: Each contains Net Wt. 17 oz (42.5 g) tube. 
PHYSICIAN REFERENCES: 1. Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, 1975. 2, Smitt 
D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Mec 
294:1 262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbs 
A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Mec 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et a/ 
Obstet. Gynecol. 40:287-298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 118:607-61£ 
1974. 10. Herbst, A., et. al: N. Engl. J. Med. 292:334-339, 1975. 11.Stafl, A, et al: Obste! 
Gynecol. 43:118-128, 1974. 12. Sherman, A.I., et al.: Obstet. Gynecol. 44:531-545, 1974.13. Ga 
l., et al: Nature 276:83, 1967. 14. Levy, E.P, et al: Lancet 1:611, 1973. 15. Nora, J., et al: Lance 
71:941-942. 1973. 16. Janerich, D.T., et al: N. Engl. J. Med. 297:697-700, 1974. 17. Boston Col 
laborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 18. Hoover, R., et al: N 
Engl. J. Med. 295:401-405, 1976. 19. Daniel, D.G., et al: Lancet 2287-289, 1967. 20. Th 
Veterans Administration Cooperative Urological Research Group: J. Urol. 98:516-522, 1967 
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` Each white table norethindrone and 0.035 mg ethiny! estradiol. Each green 


zh white tablet contains 0.5 mg norethindrone 3 
tablet in the 28-day regimen conte ins inert ingredients. - 
> IMPORTANT NOTE--This information is a BRIEF SUMMARY of the 


prescribing information pst patient information prescribing the product. A 
NDICATION: Contraception[ } -€— 
CONTRAINDICATIONS: Oral contraceptives (OC's) should not be used in women with any 
of the following conditions: 

1. Thrombophlebitis, thromboembolic disorders or conditions which predispose to these 
disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the 
breast, 5. Known or suspected estrogen-dependent neoplasia. 6. Undiagnosed, abnormal 
genital bleeding. 7. Known or suspected pregnancy (see WARNINGS, No. 5). 


_ WARNINGS: 
The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboernbolism, stroke, myocardial infarction, hepatic adenoma. 


gallbiadder disease, and hypertension. Practitioners prescribing oral contraceptives 
shouid be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associatec with the use of oral contraceptives 
is well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatai and nontatal venous thrombcembolism and stroke. 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 
are 4 to 11 times more likely to develop. these diseases without evident cause than are 
nonusers. Overall excess mortality due to pulmonary embolism or stroke is on the order of 1.0 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American 
study of cerebrovascular disorders in-women with and without predisposing causes, it was 
estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. (.— ] 
An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported, confirming a previously suspected association. These studies, conducted in 
the United Kingdom, found, as expected, that the greater the number of underlying risk 
factors for coronary artery disease (cigarette smoking, hypertension, hypercholesterolemia, 
Obesity, diabetes, history of preectamptic Wena, the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or nol. 
Oral contraceptives, however, were found to be a clear additional risk factor. The annual 
excess Case rate (increased risk) of myocardial infarction (fatal and nontatal) in oral 
Gol ke users was estimated to be approximately 7 cases per 100.000 women users in 
the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. f ] 
in an analysis of data derived from several national adverse reaction reporting systems. 
British investigators concluded that the risk of thromboembolism including coronary 
thrombosis is directly related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 100 mcg or more ot estrogen were associated with a higher risk of 
thromboembolism than those containing 50- Mer d estrogen. Their analysis did suggest. 
however, that the quantity of estrogen may not be the sole factor involved. This finding has 
been confirmed in the United States. Cases of thromboembolic disease have been reported 
i women using progestin-only oral contraceptives, and they should not be presumed to be 
free of excess risk. 

The risk of thromboembolic and thrombotic disorders, in both users and nonusers of ora! 
contraceptives, increases with age. Oral contraceptives are, however, an independent risk 
factor tor these events. [ 

The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e.g., thromboembolic and 
thrombotic disease in the case of oral contraceptives) plus the risk attributable to pregnancy 
or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. [ | The study concluded that the mortality associated with all 
methods of birth control is iow compared to the risk of childbirth, with the exception of orat 
contraceptives in women over 40, and that the lowest mortality is associated with the condom 
or diaphragm backed up by early abortion. 

The risk of thromboembolic and thrombotic disease associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by i chides smoking, hypertension, hyperchotesterolemia, obesity, diabetes. or 
history of preeciamptic toxemia. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. 
The use of orai contraceptives in women in this age group is not recommended. 

The physician and the patient should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders {e.g thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be discontinued smmediately. 

A four to six-foid increased risk of post-surgery thromboembolic complications has been 
reported in oral contraceptive users. If feasible, oral contraceptives should be discontinued at 
least four weeks before surgery. Í 

2. OCULAR LESIONS. There have been reports of neuro-ocular lesions such as optic neuritis 
or retinal thrombosis associated with the use of oral contraceptives. Discontinue oral 
contraceptive medication if there is unexplained, sudden or gradual, partial or compiete loss 
of vision; sudden onset of proptosis or diplopia, papilledema; or retinal vascular lesions and 
institute MAS diagnostic and therapeutic measures. 

3. CARCINOMA. Long-term continuous administration of either natural or synthetic estrogen 
in eae is y species increases the frequency of carcinoma of the breast, cervix, vagina, 
and liver, 

in humans, three case control studies have reported an increased risk of endometrial 
carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women, One publication reported on the first 21 cases submitted by physicians to a registry of 
cases of adenocarcinoma of the endometrium in women under 40 on oral contraceptives. [ ] 
One study, however, while also noting no overall increased risk of breast cancer in women 
treated with oral contraceptives, found an excess risk in subgroups of oral contraceptive 
users with documented benign breast disease. A reduced occurrence of benign breast 
tumors in users of oral contraceptives has been well-documented. 

In summary, there is at present no confirmed evidence from human studies of an increased 
risk of cancer associated with oral contraceptives. Close clinical surveillance of ail women 
taking oral contraceptives is, nevertheless, essential. in all cases of undiagnosed persistent or 
recurrent abnormal vaginal bleeding, appropriate diagnostic measures shouid be taken to 
rule out malignancy. Wornen with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal ma rams should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods of contraception. 


4. HEPATIC ADENOMA, Benign hepatic adenomas appear to be associated with the use of 
oral Coni er PADHI peman, and rare, hepatic adenomas may rupture and may 
cause death through intra-abdom is has been reported in short-term as 


inal amore 
weil as tong-term users of oral contraceptives, although one study relates risk with duration of 
use of the contraceptive. While hepatic adenoma is a rare lesion, it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass, or shock. 
A tew cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. NN 
§ USE IN PREG CY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE 
OFFSPRING. The use of female sex hormones--both estrogenic and progestational 
agents—during early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestroi, a nonsteroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures, Aithough there is no 
evidence at the present time that oral contraceptives further enhance the risk of developing 
this type of malignancy, such patients should be monitored with particular care if they elect to 
use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial 
ina and cervix. Although these changes are dst anaes benign, it is not 


of the v: 
known whether this condition is a precursor of vaginal malignancy. Although similar data are 


not available with the use of other estrogens, it Cannot be presumed thal they would not 
induce similar changes. 














threatened or habitual abortion. There is considerable evidence that estrogens are ineftective 
for these indications; and there is no evidence trom well-contrÉiled studies that Progestins are 


effactive for these uses. _ 

There is some evidence that tripioidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contracep- 
tives, Emtryos with these anomalies are virtually always aborted spontaneously. Whether 
there is an overall increase in spontaneous abortion of pregnancies conceived soon after 
stopping cral contraceptives is unknown. — 

Pregnancy should be ruled out before initiating or continuing the contracephve regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. tf pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisabilitv of continuation of the pregnancy should be discussed in the light cf these risks. 
it is also recommended that women who discontinue oral contraceptives With the intent of 
becoming pregnant use an alternate form of contraception for a penod of img petore 
attempting to conceive. Many clinicians recommend 3 months. 

The administration of progestin-only or progestin-estrogen combinations to induce with- 
drawal ru. shouid not be used as a test of pregnancy. 

6. GALLBLADDER DISEASE. Studies report a doubling of the risk of surgically cantirmed 
Poa disease in users of oral contraceptives or up e for 2 or more years. 

. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. À decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives. For ths 
reason, prediabetic and diabetic patients should be carefully observed while receiving oral 
contraceptives. - | 
An increase in triglycerides and total phospholipids has been observed in patients receiving 
oral contreceptives. 

8. ELEVATED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving orai contraceptives. In some women hypertension may occur within a few 
months of seginning oral contraceptive use. In the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of à comparable group of 
nonusers. The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use is two and a half to three times the reported prevalence in the first year. Age is also 
Strongly correlated with the development of hypertension in oral contraceptive users, Women 
who previously have had hypertension during pregnancy may be more likely to develoo 
elevation cf blood pressure when given oral contraceptives. 

9. HEADACHE. The onset or exacerbation of migraine or developrnent of headache of a new 
patlern which is recurrent, persistent, of severe, requires discontinuation of orai contracep- 
tives and evaluation of the cause. 

10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting. and amenorrhea are 
EET reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as 
in all cases of irregular bleeding from the vagina, nonfunctional causes shouid be borne i^ 
mind. in undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
Bs picker bleep are indicated to rule out pregnancy or malignancy. Í , hanging fo an 
orai contraceptive with a jw eal estrogen content, while potentially useful in minimizini 

menstrual rregularity, should be done only if necessary since this may increase the nsk o 
thromboembolc disease. 

Women with a past history of oligomenorrhea or secondary amenorrhea or ycung women 
without regular cycles may have a tendency to remain anovulatory or to become amen- 
orrheic after discontinuation of oral contraceptives. Women with these preexisting problems 
should be advised of this possibility and encouraged to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contracepfive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women who are not receiving oral Contraceptives, 
since the euge are more effective in preventing intrauterine than ectopic pregnancies | ] 

12, BREAST FEEDING. Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk, Furthermore, 
a smali fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. { ] If feasible, the use of oral contraceptives should be 
deterred until the infant has been weaned. 

PRECAUTIONS: General 1. A complete medical and family history should be taken prior 
to the initiation of oral contraceptives. The pretreatment and periodic physical examinations 
should inciude special reference to blood pressure, breasts, abdomen and peivic organs, 
including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be epar for longer than 1 year without another physica! 
examination being performed. 2. Under the influence of estrogen-progestogen preparations. 
preexisting uterine leiomyomata may increase in size, 3. Patients with a history of psychic 
depressior should be carefully observed and the drug discontinued if depression recurs to a 
serious degree. Patients PU significantly depressed while taking oral contraceptives 
should stop the medication, 4. Orai contraceptives may cause some degree of fluid retention. 
They shou'd be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive disorders. 
migraine syndrome, or cardiac or renal insufficiency. 5. Patients with a past history cf 
jaundice during vlc abend have an increased risk of recurrence of jaundice while receiving 
oral contraceptive therapy. tf jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in 
patients with impaired liver function and should be administered with caution in such patents. 
7. Oral contraceptive users may have disturbances in normal tryptophan metabolism which 
may result in a relative pyridoxine deficiency. 8. Serum folate ievels may be depressed by oral 
contracept ve therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deticiency increases with increasing gestation, it is 
possible that if a wornan becomes pregnant shortly after stopping oral contraceptives, she 
may have a greater chance of developing folate deficiency and complications attributed to 
this deficiency. 9. The pathologist shouid be advised of oral contraceptive therapy when 
relevant specimens are submitted. 10. Certain endocrine and liver function tests and blood 
componen:s may be atfected by estrogen-containing oral contraceptives: 

a. increased sulfobromophthalein retention. 

b. increesed prothrombin and factors Vii, Vili, X, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregabilit : 

c. Increased thyroid d globulin M ) Pan o increased circulating total thyroid 
hormone, es measured by protein-bound iodine (PBI, T4 by column, or T4 by radioimmun- 
pe] iis T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is 
unaltered. 

d. Decreased pregnanedio! excretion. 

e. Reduced response to me one test. 

INFORMATION FOR THE PA (See Patient Package Insert 
DRUG INTERAC 


RACTIONS: Reduced efficacy and increased incidence of breakthrough 
bleeding have been associated with rifampin. A similar association has been suggested with 
AE aen ibutazone. phenytoin sodium. and ampicilin. [| 
ADVERSE ct IONS: An increased risk of the following serious adverse reactions has 
been associated with the use of oral contraceptives (see WARNINGS): . 
Thrombophlebitis; pulmonary embolism: coronary thrombosis, cerebral thromoosis: cere- 
bral hemorrhage; hypertension; gallbladder disease, congenital anomalies. 

There is evidence of an association between the foliowing conditions and the use o! orat 
contraceptives, although additional confirmatory studies are needed. 
Mesenteric thrombosis; benign hepatomas. neuro-ocutar lesions, e.q., retinal thrombosis 
and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are bekeved to be drug related: D AM 
Nausea, usually the most common adverse experience; vomiting reaction, accurring in 
approximately 1096 or less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or only paea gastrointestinal symptoms (such as 
abdominal cramps and bloating); breakthrough bleeding; spotting: change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment: temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma which may persist; breast changes: 
tenderness, enlargement and secretion; change in weight (increase or decrease); change in 
cervical erosion and cervical secretion: possible diminution in lactation when given immedi- 
ately postpartum; cholestatic jaundice; migraine; increase in size of uterine leomyomatg: 
rash (allergic), mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives. and the 
association has been neither confirmed nor refuted: 

Premenstrual-like syndrome: intolerance to contact lenses; change in comes! curvature 
(steepening): cataracts; changes in libido; chorea: changes in appetite, cystris-ike syri- 
drome: headache; nervousness; dizziness; hirsutism: loss of scalp har, erythema multiforme 
erythema nodosum: hemorrhagic eruption, vaginitis: porphyria; impaired renal function. — 
A OVERDOSE: Serious ill effects have not been reported following acute ingestion o 
large doses of oral contraceptives by young children, Overdosage may cause nausea, anc 
withdrawal bleeding may occur in eres | 1 
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Treatment of dysmenorrhea 


To the Editors: 

Dysmenorrhea is probably one of the more common 
complaints of women, and treatment is too often inef- 
fective or unacceptable. One successful method of 
treatment was described by Schwartz and his associ- 
ates," who used flufenamic acid in the treatment of 16 
women with severe dysmenorrhea and obtained relief 
in all cases. Flufenamic acid is unavailable in the United 
States, but a closely related fenamate, mefenamic acid,* 
can be obtained here. Both flufenamic and mefenamic 
acids are nonsteroidal drugs that appear to have anti- 
prostaglandin activity. (Prostaglandins have been im- 
plicated in dysmenorrhea.’) I have recently completed 
a preliminary trial with the use of mefenamic acid in 
the treatment of dysmenorrhea. The results were en- 
couraging and may be of interest to the readers of this 
JOURNAL. 

Thirty-four women who presented with recurrent 
primary dysmenorrhea were entered into the study. 
Each was given a prescription for mefenamic acid and 
told to use it as needed to relieve pain and cramps. 
Discussions with many of these women soon after the 
trial started indicated that mefenamic acid appeared to 
be effective. Therefore, it was decided to close this pre- 
liminary trial and begin a double-blind, controlled 
study to establish more precisely the place of 
mefenamic acid in the management of dysmenorrhea. 
Answers to a questionnaire about the effects of the 
drug were elicited from the women who participated in 
the open trial, 18 of whom had used mefenamic acid 
for two menstrual periods or less, 12 of whom had used 
it for three periods, and four of whom had used it for 
more than three periods. 

In their global assessment of the treatment with 
mefenamic acid, 29 (85 per cent) of the women consid- 
ered that dysmenorrhea had improved with treatment, 
and 15 of them said that control had been complete. Of 
the 16 who had used mefenamic acid for three or more 
periods, 14 had improved and 10 of these considered 
the control complete. Abdominal cramps and leg pains 
were improved in about 60 per cent of the patients who 
had previously experienced these. 

Virtually all of the women considered mefenamic 
acid more effective than aspirin, and 13 of 18 who 
could make a comparison considered it more effective 
than propoxyphene. 

Eleven of the women needed no more than three 
tablets (750 mg.) per menstrual period to control symp- 
toms. An additional 16 needed only five to 10 tablets 
(1,250 to 2,500 mg.), and none needed more than 16 
tablets (4 Gm.). These doses are well within the ap- 
proved dosage schedule for mefenamic acid. 

Tolerance of mefenamic acid was good among these 
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subjects. There were three instances of nausea or vom- ` 
iting and one of sleepiness. : 

The results of this open study of mefenamigeacid 
were very encouraging. The controlled, double-blind 
trial now underway in women suffering from dys- 
menorrhea should help define more precisely the place 
of mefenamic acid in the management of dys- 
menorrhea. 

Penny W. Budoff, M.D. 
11 Fairbanks Boulevard 
Woodbury, New York 11797 
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Safety of fetal scalp electrode 


To the Editors: 

We believe the study protocol, resultant data, and 
conclusions drawn by Winkel and associates in their 
article, “Scalp abscess: A complication of the spiral fetal 
electrode", (Am. J. OBSTET. GyNECOL. 126: 720, 1976), 
lead to serious misinterpretation concerning the safety 
of the fetal scalp electrode formerly produced by 
Berkeley Bio-Engineering, Inc. 

In the interest of scientific objectivity, it is important 
that the following points be brought before the readers 
of this JOURNAL: 

l. The maternal. puerperal infection rate in the 
index case was reported as an abnormally high 62.5 per 
cent, when compared to the over-all incidence of 8 to 
1] per cent during the control and survey periods. 
When this factor is considered, in addition to fourth- 
degree episiotomy extension, it is not clear how the 
authors could substantiate their conclusion that the 
Berkeley spiral fetal electrode caused the newborn 
scalp abscesses. Although the authors mentioned these 
two factors, it is as if they were set aside as nonrelevant, 
since their concluding comments dealt exclusively with 
the discussion of this one electrode. Yet the authors 
themselves claimed all three factors were “associated 
significantly” with the scalp abscesses. 

2. Although the percentage of scalp abscesses re- 
ported in the article was based on a small sample of 149 
cases over a five-month period, these results were then 
compared to surveys of 5,000, 4,000, and 2,000 
monitored patients. 

3. Considering the significance of the implication (as 
long as the authors chose to focus on the scalp elec 
trode), no solid evidence was offered in support of the 
implication. This amounts to an indictment through 
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` theory and conjecture, as evidenced by the prolifera- 
tion of nonspecific terminology, e.g., “may permit,” 
“pos@bly,” and “presumably.” 

4. Notwithstanding that these departures from sci- 
entific method cast doubt on the objectivity of the 
study, there is a background matter about which your 
readership should be advised: One of the authors (Dr. 
Snyder) was informed by telephone, and then in writ- 
ing on March 2, 1976, that Berkeley Bio-Engineering 
had ceased shipping the scalp electrode in question in 
June, 1975. Since that date, Berkeley has been supply- 
ing an electrode of a different configuration. This no- 
tification to the author was made nearly three months 
prior to the June 1, 1976, revision of this article! 

The change in electrode configuration was solely 
economic, as was evidenced by the decreased price of the 
new electrode. It is interesting that you were not ad- 
vised of this matter prior to publication of the article, 
so that the information could be passed on to your 
readers. 

Perhaps more significant is the fact that none of the 
authors had ever contacted Berkeley Bio-Engineering 
regarding their suspicions, nor had they ever reported 
any problems with this electrode. Is it not incumbent 
upon the physician to notify the manufacturer im- 
mediately if he feels the use of a product has subjected 
his patient to increased risk? 

We invite comment and clarification by the authors 
in order to bring the facts of the matter into balance 
and perspective. For our part, we shall gladly refer 
authors and readers alike to satisfied users of both the 
old and the new electrode configurations. 

William E. McGlashan 
President 
Medical Products Division 
Berkeley Bio-Engineering, Inc. 
600 McCormick Street 
San Leandro, California 94577 


Reply to Mr. McGlashan 


To the Editors: 

Our comments hopefully will clarify for Mr. 
McGlashan the facts concerning our retrospective 
study. It is interesting that a recent article by Okada 
and Chou in the April 15th issue of the AMERICAN 
JOURNAL OF OBSTETRICS AND GYNECOLOGY (127: 875, 
1977) indicated an incidence of fetal scalp abscesses 
consistent with that reported by us with comparison of 
the Corometrics product and the new Berkeley elec- 
trode. 

1. The maternal puerperal infection rate in the 
index cases was reported as 62.5 per cent while the 
over-all incidence for control and survey periods var- 
fed between 8 and 11 per cent, respectively. In addi- 
tion, fourth-degree episiotomy extension was seen in 
75 per cent of the index cases. The factors were not set 
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aside as irrelevant but in fact are implicated as present- 
ing the source for the “small inoculum of anaerobic 
bacteria” which might be allowed to proliferate deep 
into the tissues traumatized by the barb-tipped elec- 
trode. If we analyze all cases with puerperal maternal 
infection and fourth-degree episiotomy extension, we 
find there were abscesses only in those cases in which 
the Berkeley electrode was used. The over-all fourth- 
degree episiotomy extension for the index period is 
around 8.3 per cent. Thus, the single different factor 
in these cases was the electrode. 

2. The percentage of scalp abscesses reported was 
5.4 per cent in 149 cases. Agreeably, this number is 
compared to studies of 5,000, 4,000 and 2,000 
monitored deliveries, but none of these studies was 
made, to our knowledge, with the Berkeley electrode. 
At our hospital we have been using internal fetal 
monitoring since 1969, with a total of 6,144 infants 
delivered, and there have been no scalp abscesses other 
than those during the reported study period. The only 
difference in monitoring technique was the type of 
electrode used. 

3. We were informed that Berkeley Bio-Engine- 
ering had stopped shipping the electrode in question 
in June, 1975. However, at our hospital we had a 
backlog of this electrode, and it is possible that other 
hospitals did also. Thus, this information remained 
relevant to those still having this electrode available. 

We did notify the Berkeley office by telephone that 
this information was going to be presented at the 
Armed Forces District Meeting of the American Col- 
lege of Obstetricians and Gynecologists in 1975. In 
fact, several of their sales representatives were in the 
audience during the presentation. 

Craig A. Winkel, M.D., Major, MC, USA 
United States Army Hospital 
Department of Obstetrics and Gynecology 
Fort Carson, Colorado 80913 


Call it asthma, or why obstetrics is better in 
Sweden 


To the Editors: 

At the present time, there is no "approved" drug for 
the prevention of premature labor available in the 
United States. I have been impressed with the reports 
about terbutaline in the inhibition or prevention of 
premature labor and recently two women were deliv- 
ered on our service without complications who had re- 
ceived this drug for control of asthma throughout most 
of their pregnancy. After Ingemarsson’s' (of Lund, 
Sweden) paper on the effects of terbutaline on prema- 
ture labor appeared, we sought to use the drug in a like 
manner in our hospital. We contacted the two drug 
distributors which market the drug in this country, but 
they both declined to be involved in any sort of Ameri- 
can study involving pregnant women. The suggestion 





came that we should, however, apply to the Food and 
Drug Administration for an investigational exception 
for a new drug. In all probability, there would be a 
significant delay before rejection, allowing. us to pro- 
ceed with the study. 

We did as suggested, but the unexpected — 
for the Food and Drug Administration replied prompt- 
ly. They decided (1) that we should do the study on a 
limited number of patients (10 or less) for up to 72 
hours and (2) that prior to initiating more extensive 
clinical trials studies in pregnant animals should be 


completed and submitted for review to the Food and. 


Drug Administration. 


Unless the Food and Drug Administration is is willing 0a 
to accept an "animal" such as Drosophila, they have ea 


effectively shut off our use of this drug (and with my 
luck, they would probably require the use of something 
like pregnant elephants). It seems apparent that they 
will not accept studies done elsewhere on “animals.” 

When I have protested about this sort of Food and 
Drug Administration decision making, I am usually 
reminded of the thalidomide disaster and all of its 
dreadful consequences. But itis my understanding that 
no test procedure in use at that time would have pre- 
. vented the tragedy. The other side of the coin (of 
which I hope the Food and Drug Administration is 
 cognizant) is how many women were needlessly sen- 
sitized to Rh antigen because of the insistence that the 
Rh immune globulin be exhaustively tested before it be 
made available to Rh-negative women. There must be 

many women who suffered needless fetal loss because 
of the delay of four or five years required to satisfy the 
Food and Drug Administration before the drug was 
available after its development. 

What makes this terbutaline decision particularly 
difficult to understand is why is it acceptable. for a 
pregnant woman with a little bit of asthma and not 
acceptable for one with a little bit of premature labor? 
The only solution to using a drug like terbutaline 
scems to be to diagnose "asthma" in every. woman who 
might be in premature labor or to refer the elas to 
Lund. | 
Robert € C. Goodlin, M. D. 
Sacramento Medical Center 
2315 Stockton Boulevard, Room 3004 . 

Sacramento, California 95817 .— 
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Use of diazoxide for hypertensive disorders of 
pregnancy 

To the Editors: 
Dr. Perkins’ spontaneous and provocative "Letter to 


the editors" (Am. J. OBSTET. GYNECOL. 126: : 296, 976) 





. search” is speculative. - 


| critic Seemingly i to a cient his 


is singularly interesting in that he takes to task a recent 
publication which appeared i in another jouraal. | 

While I may be incorrect, I believe this represeetts a 
significant departure from previous editorial policy 
wherein most letters, and their rebuttals, address pub- 
lished matter which appeared. in the Gray JOURNAL. 
Specifically, 1 Dr. Per thins opinione, DA without 
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pregnancy, including the " encephalopathic manifes- 
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eclampsia), TA suggest that this drug may provide 
prompt and persistent relief of hypertension without 
apparent risk to any specific maternal organal system, 
- the fetus (already compromised because of the disease 
| process itself), or the neonate. Our” own experience in 
mine cases of severe pre-eclampsia and three cases of 
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Reply to Dr. Morris 
To the Editors: 

My colleagues and I appreciate the opportunity to 
respond to Dr. Morris’ letter. His thoughts are 
provocative as always. 

The purpose of the original communication was not 
to detract in any way from the intents of Dr. Finnerty 
and his dedication i in attempting to discover a worthy 





agent for the treatment of severe hypertensive disease 
in pregnancy.. Our p pose was merely to sound an 
alarm regarding pc 
fects of this medication on the children born of preg- 
 nancies in which. the medication was used. Too often, 
othe medical. community. is guilty of 
— medicine, responding to a published report of the clin- 


ial. long-term detrimental ef- 





"bandwagon" 


ical effectiveness of a drug whose short- and long-term 
side effects may not be completely appr eciated. We 

have felt the same trepidations. concerning the wide- 
spread and indiscriminant use of indomethacin for the 
inhibition of premature labor. Justifications for this 
concern are beginning to appear with regard to the 





effects of this. medication on the newborn infant, and 
mo effects are only those noted neonatally. 


Ve did not wish to impune the sincerity and dedica- 
tion iot Dr. Finnerty, whose contributions to the field 
have been undeniable. lowever, despite his experi- 
ence of over 13 years with this medication, he has yet to 
publish any long-t 1 follow- -up studies of the infants 
so exposed. We have lit e doubt that the welfare of the 
mother alone some imes may be adequately served 
use i is medication. Our concern is 
for the welfare ol f the child and the possible effects of 
the drug in this area, which is, after all, the responsibil- 
ity of maternal-fetal medicine specialists in this day and 
age. We would ask that our. colleagues join us in this 
concern, with this and with all other medications which 
may demonstrate no short-term. damage but which 
may result in later disability. | 

. Dr. Morris commented: "Current clinical experience 
with diazoxide. : . does. suggest. ‘that this drug may 
and” persistent relief of hypertension 
italics ours) risk to any specific ma- 
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». point to perinatal statistics as the sole indicator of com- 


plete obstetric: perinatal responsibility. We would not 
object to the use of this medication during pregnancy 
or in the puerperium, if needed, if investigators would 
agree to a long-term follow- -up study of the conse- 
quences of its use, Our responsibility is not merely a 
living, surviving infant. We must extend ourselves to 
responsibility for some aspects of the welfare of the 
child’s entire life. The type of argument raised by Dr. 
Morris could easily have been made 20 years ago for. 


the use of unrestricted. high doses of oxygen for the 
^ premature newborn infant. This technique, through 
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observations of short- and long-term outcomes, has 
been shown to be injurious to the welfare of the child in 
later life despite its apparent pragmatic utility and 
lifesaving properties. Well-meaning physicians are now 
being sued for the consequences. 

Dr. Morris' references are interesting. The article by 
Nuwayhid and associates clearly shows that the use of 
diazoxide in animals results in either no change in or a 
reduction of uterine blood flow, hardly a desirable or 
insignificant effect; it also demonstrates the fetal and 
maternal hyperglycemia, which Morris claims has not 
been confirmed by Boulos and co-workers. Fetal pan- 
creatic damage apparently was not looked for. The ar- 
ticles by Morishima and colleagues are not appropriate 
to the issue of safety, in that the drug was infused at a 
slow rate; they did report "... maternal and fetal 
hypotension associated with fetal deterioration will 
occur when diazoxide is administered intravenously as 
a bolus. ..." We thank Dr. Morris for these studies 
supporting some of our concerns. 

We disagree that the issue involves mixing apples 
and pears. We feel Dr. Finnerty has treated the issues 
this way. We feel that conscientious perinatal medicine 
is one big apple. We simply would like to know where 
the worms are located before we bite. 

Richard P. Perkins, M.D.. F.A.C.O.G. 
Division of Maternal-Fetal Medicine 
Milton S. Hershey Medical Center 

of the Pennsylvania State University 

Hershey, Pennsylvania 17033 


Cyrosurgery of the uterine cervix and 

prostaglandins 
To the Editors: 

In a series of 150 patients, treated in a private office 
by cyrosurgery during the last 18 months for benign 
cervical conditions (cervicitis, erosion, or both), 
moderate to marked flushing of the face and neck and 
mild abdominal cramps were noted in more than 90 
per cent of the patients within three to five minutes 
after the completion of the procedure. 

Treatment was done with a Frigitronics cryosurgical 
unit, with the use of Freon and a cervical probe 2.5 cm. 
in diameter with a cone-shaped extention protruding 
for 1.5 cm. A probe temperature of —55 to —60 was 
used for freezing, and each freeze was lasting 3 minutes. 

A possible explanation of the "flushing and cramps" 
syndrome following cryosurgery of the uterine cervix 
is as follows: It is known that during cryosurgery of the 
uterine cervix the extracellular water freezes and 
forms ice crystals in the extracellular spaces. This pro- 
duces hypertonicity in the remaining extracellular 
fluid. Saline concentrations as high as 200 Gm. per 100 
ml. have been measured in this fluid.' 

Also, studies on the mode of action of intra- 
amniotically and extra-amniotically injected hypertonic 
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saline in therapeutic abortion have shown that the 
release of prostaglandin Fz into the amngotic fluid 
is probably caused by decidual cells (degeneifftive 
changes). 

In a similar way, the production of hypertonic saline 
during cryosurgery of the uterine cervix can release 
prostaglandin Fz which is responsible for the “flush- 
ing and cramps" syndrome immediately following cry- 
osurgery. These adverse effects are attributed to 
known effects of the prostaglandins on the smooth 
muscles and central nervous system. 

The ability of prostaglandins to relax and contract 
vascular smooth muscles probably accounts for the 
flushing, and their ability to stimulate gastrointestinal 
smooth muscles produces the abdominal cramps.? 

George C. Tsoutsoplides, M.D. 
R.D. # 1 
Box 567 
Berwick, Pennsylvania 18603 
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Rupture of the membranes 


To the Editors: 

The following might be categorized as an interesting 
case report, or it could just be listed as a letter of timely 
interest. It deals with the subject of ruptured mem- 
branes. 


A 30-year-old woman, gravida 2, para l, nearing term 
called in the middle of the night, having awakened with a 
clinical suspicion that the membranes had ruptured, as she 
was in a pool of fluid. The fluid was warm. The patient was 
advised to go to the hospital and be checked, whereupon it 
was found that she had no clinical signs of ruptured mem- 
branes and was allowed to return home. Upon returning 
home, the patient then discovered the cause of her sus- 
picioned ruptured membranes. She sleeps in a water-bed. 
Upon changing the bed sheets, the patient noted that a pin 
had pierced the water-bed mattress and there was a slow leak 
which was producing enough water to moisten the bed 
clothing and create a pooling, much the same as when the 
membranes rupture. 


It is somewhat humorous that this would occur, yet it 
is a real possibility, in view of the increasing utilization 
of water-beds for sleep. 

George E. Volk, M.D. 
Kansas City Women’s Clinic, Inc. ^ 
7301 Mission Road 
Prairie Village, Kansas 66208 
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Treatment of Candida 


To the Edttors: 

G&alveston and Houston, Texas are the centers for 
the study of trichomonads, yeast, fungi, and molds in 
the vagina, with Dr. Willard R. Cooke being the first to 
use the "only specific medication" for Candida, namely, 
gentian violet, in 1928. In 1977, there is a washable, 
stainless gentian violet (GSV*), and so we are very in- 
terested in the article, "T hree-day therapy of vulvovag- 
inal candidiasis with econazole: A multicentric study 
comprising 996 cases (AM. J. OBSTET. GYNECOL. 126: 
436, 1976). 

It is important to bring to the attention of the physi- 
cian that most Candida originates in the anorectal re- 
gion, so this area must be treated. An antifungal agent 
must be applied in this area if one is to have such a 
percentage of cures as they reported. Hilton and 
Warnock found that in 71.4 per cent of their vaginal 
monilia cases monilia was present in the anorectal area 
(Br. J. Obstet. Gynaecol. 82: 922, 1975). We found this 
to be true in about 85 per cent of our cases. 

We have perfected an antifungal powder, mi- 
cronized aluminium,t which, when blown over the 
anorectal area, leaves a layer of powder between that 
area and the vagina. This prevents not only Candida 
but also infections of the urethra, vagina, and bladder. 
This powder produces a constant pH of 2.0 to 2.5, if 
blown over the perineum three to four times daily, and 
no fungi or microorganism can survive at a pH below 
3.55. Fungi have minimum, maximum, and optimum 
pH levels for growth. They die at pH 3.8 and 8.5. 

We have seen Sabauroud's medium kill bacteria with 
a pH of 5.6. If the most purulent vaginal cervical secre- 
tion is smeared over this medium, only Candida will 
grow. Billions of bacteria have died at this pH of 5.6; a 
pH of 2.5 kills Candida immediately. 

A disc test on nutritive culture plates showed that at 
pH 2.0 to 2.5 all 23 pathogenic bacteria, fungi, and 
trichomonads were greatly inhibited, but antibiotics, 
sulfa drugs, and nitrofurazone did not inhibit all of the 
pathogens. Our powdered antibiotic is more potent 
than any other antibiotic, sulfa drug, or nitrofurazone 
for the treatment of Candida albicans, and all perineal, 
cervical, and vaginal pathogens, fungi, bacteria, and 
trichomonads are dead on contact. 

One Emko vaginal applicator,i with the distal end 


*Stainless gentian violet, Savage Labs., P.O. Box 1000, 
Missouri City, Texas 77459. 


*Micronized aluminium powder, Trimonil, Oakdale Lab- 
oratory, 1101 Oakdale, Houston, Texas 77004. 


tEmko Co., St. Louis, Missouri. 
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made slightly larger, full of this powder is instilled 
deeply into the vagina and, as the barrel is being with- 
drawn from the vagina, it is turned around and around 
and is tapped on with the finger, so the powder is de- 
posited all along the vaginal walls. This powder is left 
in the vagina for two to six days. It is just as important 
that the powder be blown into the introitus and over 
the anal, labial, and perineal regions. A small amount 
of powder is sprinkled on tissue paper and placed in 
the anal cracks as the patient raises up after cleaning 
herself following each defecation and voiding. This 
procedure is carried out nightly for seven nights. This 
leaves an antiseptic layer on the skin and prevents 
fungi and bacteria in the anal region from contaminat- 
ing the vagina, urethra, and bladder. 

This antiseptic powder can eliminate vaginitis from 
the practice of medicine and prevent reinfections with 
all vaginocervical pathogens. It has eliminated me- 
tronidazole from use in the past 465 private patients 
with Trichomonas vaginalis, with a 99 per cent cure rate. 
One treatment for bacteria, fungi, and protozoa yields 
almost a 100 per cent cure rate. This powder will re- 
place metronidazole for treatment of trichomonads 
since metronidazole is toxic. This powder can be used, 
day after day, month after month, year after year, with 
no harm. 

Not only are fungi and bacteria dead, but also all 
benign cervical lesions are destroyed at a pH of 2.5. 
This is because 36 digestive lysosomal enzymes are re- 
leased at pH 2.5 which not only dissolve all that is 
foreign to the vagina, cervix, and skin but will also 
cause the cervical ectropion to undergo rapid atrophy. 
If the lesion is pinched or if the columnar cells are cut 
across with the sharp end of a cervical forceps in one 
area, then the enzyme will quickly bore under and 
through the columnar cells and dissolve them, without 
any irritation, pains, or complications. This treatment 
will replace electrocautery and cryocautery. Trimonil 
action is due to hydrions. One half of the Emko vaginal 
applicator full of this powder will replace the water 
douche for cleaning of the vagina. Normal vaginal 
physiology is restored within a few minutes. The vagi- 
nal pH will remain constant in its normal physiologic 
range of 3.0 to 3.5 to 4.2. 

Karl John Karnaky, M.D. 


Obstetrical and Gynecological Research Institute 
2164 Addison : 
Houston, Texas 77030 
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TIMES MIRROR 


Volume |! 


PERINATAL MEDICINE: Review and Comments 


Now you can have a review of significant international literature on 
perinatology right at your fingertips! The first in a series of important 
volumes, this book presents summaries and comments on significant 
articles which have appeared during the year 1974. The authors have 
carefully selected these exceptionally informative artícles from a wide 
variety of sources to provide you with information on more than 15 
different subject areas of perinatal medicine. The three authors (a 
pediatrician, a physiologist, and an obstetrician) use their valuable 
knowledge and experience to relate the findings of these articles to 
other studies and to practical clinical problems you might encounter 
in your practice. The most recent developments are discussed in light 
of earlier studies — giving you a total view of this growing field. 
Among the many fascinating topics examined are: fetal metabolism, 
nutrition, fetal oxygenation, placental growth, fetal monitoring, birth 
injuries, respiratory problems of the newborn, infection, water and 
electrolyte balance, and much more! Rely on this series of volumes to 
keep you informed of the latest advances in perinatology! 





Editec * y Frederick C. Battaglia, M.D.; Giacomo Meschia, M.D. and E. J. 
Quilligan, M.D. 1976. 146 pages plus FM I-XII, 634" x 934", 32 illustrations. 








Price, $18.50. 
ORDER BY PHONE! | TIMES MIRROR 
Call (800) 325-4177 ext. 10. In Missouri call collect — isa 
(314) 872-8370 ext. 10. 9 am to 5 pm (CDT), Monday T 1 Bs ^ un NE INE 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 





Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 
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Flagy let ronidazole) 250 me. 


Warning A 
Metronidazole has been shown to be carcinogenic In 
mice and possibly carcinogenic in rats. (See Warnings.) 


Unnecessary use of the drug should be avoiged. Its use 
should be reserved for the conditions described in the 
Indications section. æ 





Indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by appr riate laboratory procedures (wet 
smears and/or cultures). Also for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture 
has been attempted, is an individual one. In any event, the con- 
sort should be treated with Fla in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagyl should not be used in the first trimester of 

pregnancy (see Contraindications). Use with discretion during 

the second and third trimesters of pregnancy and restrict to 

those pregnant patients not cured by topical measures. Flagyl 

ase m is secreted in the breast milk of nursing mothers. 
is not known whether this can be injurious to the newborn. 

E vos lactation, an alternative method of feeding may 
elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent Schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant — as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been Completed. 
There was a Statistically significant increase in the incidence 
of various neoplasms, particularly mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups. — 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagy! 
use; total and differential leukocyte counts are recommen 
before and after treatment with the olg sb ge if a second 
course is necessary. Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head 
aches and flushing may occur. Discontinue Flagyl promptly if 
abnormal neurologic signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress, abdominal cramping, Constipation, à 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
stomatitis possibly associated with a Sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, “weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic quere dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
nausea, Ma, flushíng or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
: three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total and differential leukocyte counts should be made before, 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. 
For Amebiasis: Adults. For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. m 
Children: 35 to 50 n of body weight/24 hours, divided 
into three doses, orally for 10 days. " 


SEARLE Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


J Himensuffered fromthe | 
symptoms of trichomoniasis, 
they'd appreciate Flagyl. 


(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect). 

In the female, trichomoniasis is 
a multiorgan disease. Iricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract. 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 
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Sure as the tides ebb and flow 
Peri-Colacé works with gentle, proven predictability 


PERI-COLACE is the laxative most often prescribed by physicians 
because . . . it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 


p «S teen 


aaa rei n 


fer ay 


GOLACE 


-casanthranol and dioctyl sodium sulfosuccinate 


“Gentle laxative and stoolsoftener - 
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- .. Brevicon? 21-Day Tabes —  — 
{norethindrone 0.5 mg. with ethinyl estradiol 0.035 mg.) 
-.  Brevicon? 28-Day taviets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


INDICATIONS AND USAGE Oral contraceptives are indicated for the 

prevention of pregnancy. CONTRAINDICATIONS 1. Known or sus- 

pected pregnancy (see warning No. 5). 2. Oral contraceptives 
. Should not be used in women who have or have had any of the 
. following conditions: a. Thrombophiebitis or thromboembolic disor- 
ders. b. Cerebral vascular or coronary artery disease. c. Markedly 
impaired liver function. d. Known or suspected carcinoma of the 
breast. e. Known or suspected estrogen dependent neoplasia. f. 
.. Undiagnosed abnormal genital bleeding. 


` | WARNINGS The use of oral contraceptives is associated with increased risk 
. | of several serious conditions including thromboembolism, stroke, myocardial 
-f infarction, liver tumors, gall bladder disease and hypertension. Practitioners 











_ | tion relating to these risks. 


.- t. Thromboembolic Disorders and Other Vascular Problems: An increased 
_ fisk of thromboembolic and thrombotic disease associated with the use of 
. Ofa contraceptives is well established. One study in Great Britain demon- 
- . Strated an increased relative risk for fatal venous thromboembolism, two 
^: British and three American studies demonstrated an increased relative risk 
v. for non-fatal venous thromboembolism. Two American studies demon- 
^» Strated an increased relative risk for hemorrhagic and thrombotic stroke, 
." Which had not been shown in prior British studies. These studies estimate 
_. that users of oral contraceptives are 2 to 11 times more likely than nonus- 
. ers to develop these diseases without evident cause than are nonusers. 
^ Overall excess mortality due to p embolism or stroke is on the 
. Order of 1 to 3.5 deaths annually per 100,000 users and increases with 
age. In a collaborative American study of cerebrovascular disorders in 
^... Women with and without predisposing causes, it was estimated that the 
= nisk af hemorrhagic stroke was 2.0 times greater in users than nonusers 
* and the risk of thrombotic stroke was 4 to 9.5 times greater in users than 
.; In nonusers. An increased risk of myocardial infarction associated with the 
. use of oral contraceptives has been reported, confirming a previously 
. Suspected association. These studies, conducted in the United Kingdom, 
found, as expected, that the greater the number of underlying risk factors 
^" for coronary artery disease (cigarette smoking, hypertension, hyper- 
,. Cholesterolemia, obesity, diabetes, history of preeclamptic toxemia) the 
... higher the risk of developing myocardial infarction, regardless of whether 
-the patient was an oral contraceptive user or not. Oral contraceptives. 
. “however, were found to be an additional risk factor. The annual excess 
.. Case rate of myocardial infarction (fatal and nonfatal) in oral contraceptive 
- users was estimated to be approximately 7 cases per 100.000 women 
;, users in the 30-39 year age group and 67 cases per 100,000 women users 
in the 40-44 age group. In an analysis of data derived from several 
. Rational adverse reaction reporting systems, British investigators con- 
cluded that the risk of thromboembolism including coronary thrombosis is 
-;.- directly related to the dose of estrogen used in oral contraceptives. Prepa- 
. rations containing 100 mcg. or more of estrogen were associated with a 
| higher risk of thromboembolism than those containing 50-80 mcg. of 
_ estrogen. Their analysis did suggest, however, that the quantity of estro- 
gen may not be the sole factor involved. This finding has been confirmed 
..in the United States. Careful epidemiological studies to determine the 
..: degree of thromboembolic risk associated with progestin-only oral con- 
traceptives have not been performed. Cases of thromboembolic disease 
have been reported in women using these products, and they should not 
be presumed to be free of excess risk. The risk of thromboembolic and 
thrombotic disorders, in both users and nonusers of oral contraceptives, 
.. increases with age. Oral contraceptives have been considered an indepen- 
dent risk factor for these events. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with 
various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (2.9. 
:- thromboembolic and thrombotic disease in the case of oral contracep- 
tives) plus the risk attributable to pregnancy or abortion in the event of 
“Method failure. This latter risk varies with the effectiveness of the con- 
traceptive method. The findings of this analysis are shown in Table 5. The 
Study concluded that the mortality associated with all methods of birth 
control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40 who smoke, and that the lowest mortal- 
M is associated with the condom or diaphragm backed up by early 
abortion. The study also concluded that oral contraceptive users who 
.. Smoke, especially those over the age of 30, have a greater mortality risk 
-., than users who do not smoke. 
< TABLE 1. The annual number of deaths associated with control of fertility 
and no control per 100,000 nonsterile women by regimen of control and 
. age of women are: 


3 15-19 20-24 25-29 30-34 35-39 40-44 
.. No method 


55 52 71 140 193 21.9 
* Abortion only 23 25 25 052 98 6.6 
Pill only- 

..nonsmokers 13 14 14 22 45 31 
;Pilonlysmokers 1.5 16 16 108 134 589 
“IUDs only 11 12 12 14 16 14 
-. Traditional 

contraception only 1.1 — 1.4 19 37 47 40 
Traditional. 

. Contraception 

; and abortion 03 04 204 208 14 0.8 


: The risk of thromboembolic and thrombotic disease associated with 
“oral contraceptives increases with age after approximately age 30 
- and, for myocardial infarction, is further increased by cigarette 
smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in 
' oral contraceptive users is substantially increased in women age 40 
.. and over, especially those with other risk factors. The use of oral 
. contraceptives in women in this age group is not recommended. The 
physician and the patient should be alert to the earliest manifesta- 
“tions of thromboembolic and thrombotic disorders (e.g., throm- 
: bophlebitis, pulmonary embolism, cerebrovascular insufficiency, 
x. Coronary occlusion, retinal thrombosis, and mesenteric throm- 
< posis). Should any of these occur or be suspected, the drug should 
~be discontinued immediately. A four- to six-fold increased risk of 
post-surgery thromboembolic complications has been reported in 
> oral contraceptive users. if feasible, oral contraceptives should be 
. discontinued at least 4 weeks before surgery of a type associated 
with an increased risk of thromboembolism or prolonged immobili- 
gation. 2. Ocular Lesions: There have been reports of neuro-ocular 
“esions such as optic neuritis or retinal thrombosis associated with 
. the use of oral contraceptives. Discontinue oral contraceptive medi- 
:Cation if there is unexplained, sudden or gradual, partial or complete 
~ loss of vision; sudden onset of proptosis or diplopia; papilledema; or 
-retinal vascular lesions; and institute appropriate diagnostic and 
therapeutic measures. 3. Carcinoma: Long-term continuous admin- 
istration of either natural or synthetic estrogen in certain animal 









| prescribing oral contraceptives should be familiar with the following informa-| breast disease. A reduced occurrence of benign breast tumors in 


`  &pecies increases the frequency of carcinoma of the breast, cervix, - 
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vagina, and liver. Certain synthetic progestins, none currently mar- : 


keted, have been noted to increase the incidence of mammary 
nodules, benign and malignant, in dogs. In humans, three case 
control studies have reported an increased risk of endometrial car- 
cinoma associated with the prolonged use of exogenous estrogen in 
post menopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on oral contracep- 
tives. Of the cases found in women without pradisposing risk factors 
for adenocarcinoma of the endometrium (e.g. irregular bleeding at 
the time oral contraceptives were first given, polycystic ovaries), 
nearly all occurred in women who had used a sequential oral con- 
traceptive. These products are no longer marketed. No evidence has 
been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or progestin-only oral contracep- 
tives. Several studies have found no increase in breast cancer in 
women taking oral contraceptives or estrogens. One study, how- 
ever, while also noting no overall increased risk of breast cancer in 
women treated with oral contraceptives, found an excess risk in the 
Subgroups of oral contraceptive users with documented benign 


users of oral contraceptives has been well documented. in sum- 
mary, there is at present no confirmed evidence fom human studies 
of an increased risk of cancer associated with cral contraceptives. 
Close clinical surveillance of all women taking oral contraceptives is. 
nevertheless, essential. in all cases of undiagnosed persistent or 
recurrent abnormal vaginal bleeding. appropriate diagnostic meas- 
ures should be taken to rule out malignancy. Women with a strong 
family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should 5e monitored with 
particular care if they elect to use oral contraceptives instead of 
other methods of contraception. 4. Liver Tumors: Sudden severe 
abdominal pain or shock may be due to rupture and hemorrhage of a 
liver tumor. There have been reports associating benign or malig- 
nant liver tumors with oral contraceptive use. This has been reported 
in short-term as well as long-term users cf oral contraceptives, 
ar one study relates risk with duration of use of the contracep- 
tive. Although it is an uncommon lesion, it should be considered in 
women presenting with an "acute abdomen’. The tumor may cause 
serious or fatal hemorrhage. Patients with liver tumors have demon- 
strated variable clinical features which may make preoperative diag- 
nosis difficult, Some cases presented because of right upper quad- 
rant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory 
studies may not be helpful. Liver scans may clearly show a focal 
defect. Hepatic arteriography may be a useful procedure in diagnos- 
ing primary liver neoplasm. 5. Use in Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring: The use of female 
sex hormones—both estrogenic and progestational agents-—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diathylstilbestrol, a 
nonsteroidal estrogen, have an increased risk of developing in later 
life a form of vaginal or cervical cancer that :s ordinarily extremel 

rare. This risk has been estimated as not greater than 4 per 1.00 

exposures. Although there is no evidence at the present time that 
oral contraceptives further enhance the risk cf developing this type 
of malignancy, such patients should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods 
of contraception. Furthermore, a high percentage of women exposed 
to diethylstilbestrol (from 30 to 90%} have been found to have 
epithelial changes of the vagina and cervix. Although these changes 
are histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Although simila- data are not avail- 
able with the use of other estrogens, it cannot be presumed that they 
would not induce similar changes. Several reports suggest an asso- 
ciation between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb- 
reduction defects. One case control study has estimated a 4.7-foid 
increase in risk of iimb-reduction defects in infants exposed in utero 
to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-raduction defects in 
exposed fetuses is somewhat less than one in 1,000 live births. In 
the past, female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion. There is consid- 
erable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestins 
are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abor- 
tuses from women who become pregnant soon after ceasing oral 
contraceptives. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of preorancies conceived scon after stopping oral 
contraceptives is unknown. it is recommended that for any patient 
who has missed two consecutive periods, pregnancy should be 
ruled out before continuing the contraceptive regimen. if the patient 
has not adhered to the prescribed schedule, the possibility of preg- 
nancy shouid be considered at the time of the first missed period. 
and further use of oral contraceptives should 5e withheld until preg- 
nancy has been ruled out. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisa- 
bility of continuation of the pregnancy should ba discussed in the 
light of these risks. it is also recommended that women who discon- 
tinue oral contraceptives with the intent of becoming pregnant use 
an alternate form of contraception for a period of time before at- 
tempting to conceive. Many clinicians recommend 3 months. The 
administration of progestin-only or progestin-estrogen combina- 
tions to induce withdrawal bleeding should not b» used as a test of 
pregnancy. 6. Gall Bladder Disease: Studies report a doubling of the 
risk of surgically confirmed gall bladder disaas2 in users of oral 
contraceptives or estrogen for 2 or more years. 7. Carbohydrate and 


Lipid Metabolic Effects: A decrease in glucose tolerance has been 


observed in a significant percentage of patíents on oral contracep- 
tives. For this reason, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. An increase 
in triglycerides and total Ho ll th has been observed in ps 
tients receiving oral contraceptives. The clinical significance of this 
tinding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with oral contraceptive use. In 
some women, hypertension may occur within a few months of be- 
inning orai contraceptive use. In the first yaar of use, the preva- 
ence of women with hypertension is low in users and may be no 
higher than that of a comparable group of nonusers. The prevalence 
in users increases, however, with longer exposure, and in the fifth 
your of use is two and a half to three times the reported prevalence in 
he first year. Age is aiso strongly correlated with the development of 
hypertension in oral contraceptive users, Women who previously 
have had hypertension during pregnancy may be more likely to 
develop elevation of blood pressure when given cral contraceptives. 
9, Headache: The onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of oral contraceptives and evalua- 











reakthrough bies 
sons-for patient 
gh bleeding, as i 
from the vagina, nonfunctional cause 
undiagnosed persistent or recurrer 
abnormal bleeding from the vagina, adequate diagnostic measure 
are indicated to rule out pregnancy or matignancy. if pathology ha 
been excluded, time or a change to another formulation may solv 
the problem. Changing to an oral contraceptive with a higher estri 
gen content. while potentially useful in minimizing menstrual irreg: 
larity, should be done only if necessary since this may increase t 
risk of thromboembolic disease. Women with a past history c 
oligomenorrhea or secondary amenorrhea pr young women withoi 
regular cycies may have a tendency to remain anovulatory or t 
become amenorrheic after discontinuation of oral contraceptive: 
Women with these preexisting problems should be advised of thi 
possibility and encouraged to use other contraceptive methods. 1: 
infertility: There is evidence of impairment of fertility in wome 
discontinuing oral contraceptives in comparison with those discot 
tinuing other methods of contraception. The impairment appears t 
be independent of the duration of use of the preparations. While th 
impairment diminishes with time, there is still an appreciable diffe 
ence in the resuits in nulliparous women for the oral contraceptiv 
and non-orai contraceptive groups 30 months after discontinuatio: 
of birth control. For parous women the difference is no longer a 
parent 30 months after cessation of contraception. 12. Ectopa 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur ii 
contraceptive failures. However, in orai contraceptive failures, th 
ratio of ectopic to intrauterine pregnancies is higher than in wome! 
who are not receiving oral contraceptives, since the drugs are mor 
effective in preventing intrauterine than ectopic pregnancies. Th 
higher ectopic-intrauterine ratio has been reported with both comb 
nation products and progestin-only oral cont-aceptives. 13. Breas 
Feeding: Oral contraceptives given in the postpartum period interfer: 
with lactation. There may be a decrease in the quantity and quality o 
the breast milk. Furthermore, a small fraction of the hormona 
agents in oral contraceptives has been identified in the milk o 
mothers receiving these drugs. The effects, if any, on the breast fei 
child have not been determined. If feasible, the use of oral cot 
traceptives should be deferred until the infant has been weaned 
PRECAUTIONS GENERAL 1. A complete medical and family histor 
should be taken prior to the initiation of oral contraceptives. Th: 
pretreatment and periodic physical examinations should includ 
Special reference to blood pressure, breasts. abdomen and pelvi 
organs, including Papanicolaou smear and relevant laboratory tests 
As a general rule, oral contraceptives should not be prescribed fo 
longer than 1 year without another physical examination being pet 
formed. 2. Under the influence of estrogen-progestogen prepara 
tions, preexisting uterine leiomyomata may increase in size. 3. Pe 
tients with a history of psychic depression should be carefully ot 
served and the drug discontinued if depression recurs to a seriou: 
degree. Patients becoming significantly depressed while taking ora 
contraceptives should stop the medication and use an alternate 
method of contraception in an attempt to determine if the sympton 
is drug related. 4. Oral contraceptives may cause some degree o 
fluid retention. They should be prescribed with caution, and onh 
with careful monitoring, in patients with conditions which might bt 
aggravated by fluid retention, such as convulsive disorders, m: 
graine syndrome, or cardiac or renal insufficiency. 5. Patients with i 
past history of jaundice during pregnancy have an increased risk o 
recurrence of jaundice while receiving oral contraceptive therapy. | 
jaundice develops in any patient receiving such drugs, the medics 
tion should be discontinued. 6. Steroid hormones may be poorh 
metabolized in patients with impaired liver function and should bi 
administered with caution in such patients. 7. Oral contraceptive 
users may have disturbances in normal tryptophan metabolisn 
which may result in a relative aoe deficiency. The clinica 
significance of this is unknown, 8. Serum folate fevels may be de 
pressed by oral contraceptive therapy, Since the pregnant woman it 
predisposed to the development of folate deficiency and the inci 
dence of folate deficiency increases with increasing gestation, it i: 
possible that if a woman becomes pregnant shortly after stopping 
oral contraceptives, she may have a greater chance of developin 
folate deficiency and complications attributed to this deficiency, 
The pathologist should be advised of oral contraceptive therapy 
when relevant specimens are submitted, 10. Certain endocrine and 
liver function tests and blood components may be affected bi 
estrogen-containing oral contraceptives. For example: a. increasec 
sulfobromophthalein retention. b. increased prothrombin and fac 
tors Vil. Viii, IX, and X; decreased antithrombin 3; increasec 
norepinephrine-induced platelet aggregability. c. Increased thyroic 
binding globulin (TBG) leading to increased circulating total thyroic 
hormone, as measured by protein-bound iodine (FBI), T4 by col 
umn, or T4 by Sp up ror Free T3 resin uptake is de 
creased, reflecting the elevated TBG, free T4 concentration is unal 
tered. d. Decreased eje apres excretion, e. Reduced response tc 
metyrapone test. DRUG INTERACTIONS A reduced efficacy and in 
crease in incidence of breakthrough bleeding have been reported ir 
oral contraceptive users treated concomitantly with rifampicin. f 
has been suggested that similar effects may occur with barbiturates 
phenylbutazone, phenytoin, ampicillin and related drugs. CAR 
CINOGENESIS See Warnings section for information on the car 
cinogenic potential of oral contraceptives. PREGNANCY Pregnan 
category X. See Contraindications and Warnings. NURSIN 
MOTHERS See Warnings. ADVERSE REACTIONS An increased risi 
of the following serious adverse reactions has been associated witt 
the use of oral contraceptives (see Warnings): thrombophiebitis 
pulmonary embolism, coronary thrombosis, cerebral thrombosis 
mesenteric thrombosis, liver tumors, cerebral hemorrhage, hyper 
tension, gall bladder disease. congenital anomalies, neuro-oculal 
lesions, e.g.. retinal thrombosis and optic neuritis. The following 
adverse reactions have been reported in patients receiving oral con 
traceptives and are believed to be drug related: nausea and vomiting 
{usually the most common adverse reactions, occurring in approxi 
mately 10% or less of patients during the first cycle. Other reactions 
as a general rule, are seen much less frequently or only occasion 
ally ), gastrointestinal symptoms (such as abdominal cramps anc 
bloating), breakthrough bleeding, spotting, change in menstrua 
flow, dysmenorrhea, amenorrhea during and after treatment, inferti 
ity after discontinuance of treatment, edema, chloasma or nelasm: 
which may persist, breast changes: tenderness, eniargement, anc 
secretion, change in weight (increase or decrease), change in cervi 
cal erosion and cervical secretion, possible diminution in lactatior 
when given immedately, postpartum cholestatic aooe, migraine 
increase in size of uterine leiomyomata, rash (allergic), mental de 
pression, reduced tolerance to carbohydrates, vaginal candidiasis 
The following adverse reactions have been reported in users of ora 
contraceptives, and the association has been neither confirmed oi 
refuted: premenstrual-like syndrome, intolerance to contact lenses 
change in corneal curvature (steepening}, cataracts, changes if 
libido, chorea, changes in appetite, cystitis-like syndrome, head 
ache, nervousness. dizziness, hirsutism, loss of hair, erythema mu 
tiforme, erythema nodosum. hemorrhagic eruption. vaginitis, poi 
phyria, impaired renal function. 
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vulvovaginal candidiasis, ~~ 

CONTRAINDICATIONS: Conanicut in pati ents with a history 

of hypersensitivity to any of its. components. . * 


ADVERSE REACTIONS: m is virtually nontoxic and nonsensi- 


tizi zing and is well tolerated by. ali age groups, even on pro enged 


atin Vaginal Tavlets U.S. 






©1977 E. ft. Squibb & Sons. Inc. 


a measure not only of efficacy, t but of : efficiency as well 


RE ma matan 


rers pubi ished: prices di rect io pharmacists. 












Ene et untra a Per ramen qi mer t gate 








Suggested list price from manufacturer s catalog. 


admini strati ion. if irritation on intravaginal use ena: eceur, discon- | 
tinue medication. f | 

For full prescribing í information, consult package. insert | deo 
HOW SUPPLIED: Available in packages of 15 and 30 indi ividuall y foil 
wrapped tablets with applicator and in Unimiatic® cartons t: 50: 
single-dose packs per carton-each. Cello-protected single-dose pack 
consists of one individually foil wrapped tablet, one deus paor and 
one "Instructions for the Patient”. leaflet. a 
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‘The Priceless ingrediantof every product 
isthe honor and POI of its maker: '* 
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ep D100 Pocket Fetal 
>f Heart Detector 
|- Battery powered, you can wear it wher- 


: | ever your practice takes you: Listen on 
| either the volume adjustable, built-in 


loudspeaker or headset. Modestly priced. 





FM3 Modular Fetal PEE PEFR ^ 
Muiti-Parameter Monitor. 


“Design your ideal monitor. select only- View any 4 sets of FHR and contraction | 


the. modules you need. Update with 
new modules to avoid obsolescence. 
Monitor. FHR and. ‘contractions. exter: 
nally or internally. - 


o | ürco 


3E for non-invasive doppler 
ult rasound for obstetrics | 





| o D205 Fetal Heart Detector 
“More than 22:000 of. these versatile, 


battery powered units have been sold 


worldwide, Used. in offices, clinics, - 
hospitals and emergency vehicles, Light- 


Bae Portable. 


 MD800 Central Station Display 


traces from up to 6 monitors in the run 


mode; stack mode for double-length 
traces: hold mode for detailed exami- 
nation, 


These are but four units from: the line of Sonicaid ultrasound instruments 


which includes three doppler ultrasound fetal heart detectors; two fetal | 
monitors with non-invasive doppler ultrasound as an external source of 


I FHR: central station display; rocin infusion system; remote alert; 


consumables and accessories. 


“Write o or -phone 7 | 
T - Executive Vice- President tJoha Scales lor a demonstration or more 
nformation. 





innovators id ka feeders: in ultrasound dur obstetrics, blood (lié í 


| studies, and imaging systems. 


P. 0. Box "ABA, Fredericksburg, VA 22401 
: dena 898-6820 





Keep 3 your sens copies: e AMERICAN 
JOURNAL OF OBSTETRICS AND . 
GYNECOLOGY in these specially designed 
übrary file cases. Two files hold an entire 
year's issues. Designed to keep: your journal: 
copies near at hand in your office, Hean Or 
home. 

Your case is heavy bookbinder's board in- 
a rich red Kivar cover. Files are scuff- 
resistant and washable. | 

Lettering, is stamped i in gold leaf and the 
cases make a fit companion for the: most 
costly binding. 

Files are reasonably T $4. 25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 


shipment. 


postage per case for orders. outside U. = | 
Satisfaction unconditionally guaranteed or your: i 
money back! Use the coupon for prompt: p 


Jesse Jones Box Corporation (est 1843) 


P. O. Box 5120 . 
Philadelphia, Pa. 19141. 


Please send. me, ue sees Library cases Mor 
ONCE pert y om ETRICS 4 AND | 


g NEW SIZE erika | 2: ae 
OLD SIZE: (n x 10%) fore copies prio orto 1975. | 


Mame 


: Address. 








State |... 
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(Winston-Salem, North Carolina) 
A prepaid group health plan (Multi-specialty) 
opened July, 1976, for employees of R.J. Reynolds 
Industries, Inc. Assured growth, continuing expansion. 
The following board-qualified specialists are needed: 


INTERNISTS PEDIATRICIANS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent 
hospitals. Medical school environment. 
Winston-Salem is located in the Piedmont section of 
North Carolina and is within reasonable driving 
distances to the Atlantic Ocean and Blue Ridge 
Mountains. The city is noted for its cultural, 
recreational, and college environments. 

Salary commensurate with experience, Liberal fringe 
benefits including paid vacation, CME, retirement, 
life insurance, and health coverage. Malpractice 
insurance paid. Relocation expenses paid. 

Send curriculum vitae, including salary requirements to: 
Reid Bahnson, M.D. 

Medical Director 
W-S HEALTH CARE PLAN, INC. 

250 Charlois Blvd. 


Wi ipeeeon-teem, North Carolina Salem 
i Equal Opportunity Plan M/F 









DO YOU WANT TO RELOCATE OR 
START AN OB-GYN PRACTICE IN 
CALIFORNIA? 


Would you like free opportunity 
information and/or relocation as- 
sistance? Please call or write Mr. 
John F. McCally, Asst Director, 
Community & Medical Staff Rela- 


tions, American Medical Internation- 
al, Inc., 505 North Euclid Avenue, 
Anaheim, CA, 92801, (714) 776- 
9600. 





EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about . 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices,’ this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M. D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph. D.: and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9" 
Price, $9.95. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
(2 Payment enclosed 

Name 

Address 

City 





Bate cL um —— Ap Cep s orc 
MOSBY 
TIMES MIRROR 


30-day approval offer good only in 


: TH . M. MOSBY MPANY 
continental U.S. and Canada. P e 


11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS. MISSOURI 63141 






Stepping down 
estrogen levels 


ee to 50 mcg? 





Ortho- Novum | i, € * and 28 day! & IN 


Each tablet contains 1 mg norethindrone and 0.05 mg mestranol. Each green tablet i in the 28-day regimen contains inert ingredients. 


astepinthe 
Mero direction 


See the complete prescribing information for this Rees 
© Ortho Pharmaceutical Corporation 1977 a summary of which is on the next page. OJ 35 
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Each yellow tablet contains 1 mg norethindrone and 0.05 mg mestranol. Each green tablet in 
the 28-day regimen contains inert ingredients. 


IMPORTANT NOTE—This information is a BRIEF SUMMARY of the complete 
information d Gebrelors dU an e mea cole 
deleting from the 
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CONTRAINDICATIONS: Oral contraceptives (OC's) should not be used in women with any 
of the iwing conditions: 

1. Thrombophlebitis, thromboembolic disorders or conditions which predispose to these 
disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the 
breast. 5. Known or suspected ex ecd asia. 6. Undiagnosed, abnormal 
genital bleeding. 7. Known or suspected pregnancy (see WARNINGS, No. 5). 





_ WARNINGS: 
The use of oral eds te: is associated with increased risk of several serious 


conditions including thr ism, stroke, myocardial infarction, hepatic adenoma, 
eor pest disease, and hypertension. Practitioners prescribing oral contraceptives 
Id be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associated with the use of oral contraceptives 
is well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 
are 4 to 11 times more likely to develop these diseases without evident cause than are 
nonusers. Overall excess mortality due to pulmonary embolism or stroke is on the order of 1.0 
103.5 deaths annually per 100,000 users and increases with age. In a collaborative American 
study of cerebrovascular disorders in women with and without predisposing causes, it was 
estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. [  ] 
An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported, confirming a previously suspected association. These studies, conducted in 
the United Kingdom, found, as expected, that the greater the number of underlying risk 
factors for coronary artery disease (cigarette smoking, j egere hypercholesterolemia, 
Obesity, diabetes, history of preeclamptic IGRO, higher the risk of developing 
myocardial intarction, regardless of whether the patient was an oral contraceptive user or not. 
Oral contraceptives, however, were found to be a clear additional risk factor. The annual 
excess case rate (increased risk) of myocardial infarction (fatal and nonfatal) in oral 
dpt ree users was estimated to be oximately 7 cases per 100,000 women users in 
the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. [ ] 
In an analysis of data derived from several national adverse reaction reporting systems, 
British investigators concluded that the risk of thromboembolism including coronary 
thrombosis is directly related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 100 mcg or more of estrogen were associated with a higher risk of 
thromboembolism than those containing 50 of estrogen. Their analysis did suggest, 
however, that the quantity of estrogen may not be the sole factor involved. This finding has 
been confirmed in the United States. Cases of thromboembolic disease have been reported 
in women using progestin-only oral contraceptives, and they should not be presumed to be 
free of excess risk. 

The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral 
contraceptives, increases with age. Oral contraceptives are, however, an independent risk 
factor for these events. [ 

The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e9. thromboembolic and 
thrombotic disease in the case of oral contraceptives) plus the risk attributable to pregnancy 
or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. [ ] The study concluded that the mortality associated with all 
methods of birth control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40, and that the lowest mortality is associated with the condom 
or age cts d backed up by early abortion. 

The risk of thromboembolic and thrombotic disease associated with oral contraceptives 
increases with age after cana age 30 and, for myocardial infarction, is further 
increased by cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in ora! contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. 
The use of oral contraceptives in women in this age group is not recommended. 

The physician and the patient should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (eg. thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or ted, the drug should be discontinued immediately. 

A four- to six-fold increased risk of post gery thromboembolic complications has been 
reported in oral contraceptive users. If feasible, oral contraceptives should be discontinued at 
least four weeks before surgery. [ ] ! 

2. OCULARLESIONS. There have been reports of neuro-ocular lesions such as optic neuritis 
or retinal thrombosis associated with the use of oral contraceptives. Discontinue oral 
contraceptive medication if there is unexplained, sudden or gradual, partial or complete loss 
of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions and 
institute orte diagnostic and therapeutic measures. 

3. CARCI . Long-term continuous administration of either natural or synthetic estrogen 
in corian hae species increases the frequency of carcinoma of the breast, cervix, vagina, 
and liver. 

In humans, buo case control studies have reported an increased risk of endometrial 
carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of 
cases of adenocarcinoma of the endometrium in women under 40 on oral contraceptives. [ ] 
One study, however, while also noting no overall increased risk of breast cancer in women 
treated with oral contraceptives, found an excess risk in subgroups of oral contraceptive 
users with documented benign breast disease. A reduced occurrence of benign breast 
tumors in users of oral contraceptives has been well-documented. 

In summary, there is at present no confirmed evidence from human studies of an increased 
risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or 
recurrent abnormal vaginal arth appropriate diagnostic measures should be taken to 
rule out malignancy. Women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms should be monitored with particular 
care if rere to use oral contraceptives instead of other methods of contraception. 

4. HEPATIC ADENOMA. Benign hepatic adenomas appear to be associated with the use of 
oral api cha Although benign, and rare, hepatic adenomas may rupture and may 
cause death through intra-a inal oemon age. is has been reported in short-term as 
well as long-term users of oral contraceptives, although one study relates risk with duration of 
use of the contraceptive. While hepatic adenoma is a rare lesion, it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral 


Pp IAN 

5. USE IN PREG CY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE 
QFFSPRING. The use of female sex hormones—both estrogenic and progestational 
agents— during early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no 
evidence at the present time that oral contraceptives further enhance the risk of deveioping 
this type of malignancy, such patients should be monitored with particular care if they elect to 
use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histol cape benign, it is not 
known whether this condition is a precursor of vaginal malignancy. Althoug similar data are 
not available with the use of other estrogens, it cannot be presumed that they would not 
induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb-reduction 
defects. One case control study has estimated a 4.7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hor 
withdrawal tacte far nrannancy or attemnted treatment for threatened abortion). Some of 


EU 7T % Pitre i r ‘ ma "ua - 
DPA ORE TTD ee TET 
v . A 


In the past, female sex hormones have been used durir pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable that estrogens are ineffective 
for these indications, and there is no evidence from well-controlled studies that pregestins are 
effective for these uses. ; . 

There is some evidence that triploidy and possibly other types of polyploidy are increased 


sen erm epe from women who become pregnant soon after ceasing oral contracep- 
tives. I with these anomalies are virtually always aborted spontaneously. Whether 
there is an overall increase in spontaneous abortion of pregnancies conceived soon after 
stopping oral contraceptives is unknown. 
Pregnancy snould be ruled out before mingang or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy 
is confirmed, the patient should be apprised of the potentíal risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. 
It is also recom that women who discontinue oral contraceptives with the intent of 
ing pregnant use an alternate form of contraception for a period of time before 
attempting tc conceive. Many clinicians recommend 3 months. 
The administration of n-only or progestin-estrogen combinations to induce with- 
drawal bleeding should not be used as a of pregnancy. 
6. GALLB ER DISEASE. Studies report a doubling of the risk of surgically confirmed 
Ibladder disease in users of oral contraceptives or estrogen for 2 or more years. 

. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives. For this 
— procena and diabetic patients should be carefully observed while receiving oral 
contraceptives. 

An increase n triglycerides and total phospholipids has been observed in patients receiving 
oral contraceptives. 
8. ELEVATED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use is two and a half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral contraceptive users. Women 
who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 
9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives and evaluation of the cause. 
10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are 
frequent reasons for pue discontinuing oral contraceptives. In breakthrough bleeding, as 
in all cases of irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In unciagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
nostic measures are indicated to rule out pregnancy or malignancy. [ hanging to an 
oral contraceptive with a higher estrogen content, while potentially useful in ocr 
menstrual irregularity, should be done only if necessary since this may increase the risk o 
thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become amen- 
orrheic after discontinuation of oral contraceptives. Women with these preexisting problems 
should be advised of this possibility and encouraged to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the dug are more effective in preventing intrauterine than ectopic pregnancies. [ ] 
12. BREAST FEEDING. Oral contraceptives given in the rtum period interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, 
a small traction of the hormonal agents in oral contracepti ves has been identified in the milk of 
mothers receiving these drugs. Hi ] If feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. 
PRECAUTIONS: General 1. A es medical and family history should be taken prior 
to the initiation of oral contraceptives. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen and pelvic organs, 
including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be pd for longer than 1 year without another physical 
examination being performed. 2. Under the influence of estr an eran preparations, 
preexisting uterine lei ta may increase in size. 3. Patients with a history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while taking oral contraceptives 
should stop the medication. 4. Oral contraceptives may cause some degree of fluid retention. 
They should be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive disorders, 
migraine syndrome, or cardiac or renal insufficiency. 5. Patients with a past history of 
jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving 
oral contr ive y. If pne develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in 
paron with impaired liver function and should be administered with caution in such patients. 

. Oral contraceptive users may have disturbances in normal tryptophan metabolism which 
may result in a relative pyridoxine deficiency. 8. Serum folate levels may be depressed 2 oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is 
possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she 
may have a greater chance of developing folate deficiency and complications attributed to 
this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when 
relevant specimens are submitted. 10. Certain endocrine and liver function tests and blood 
componenrs may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. _ 

c. Increased thyroid bindin giobuin (TBG) leading to increased circulating total thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmuno- 
T y. ro T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is 
unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 
INFORMATION FOR THE PATIENT (See Patient F — 
DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough 
bleeding have been associated with rifampin. A similar association has been suggested with 
De LS ACT IONE he phenytoin sodium, and ampicillin. ( ] 
ADVERSE CTIONS: An increased risk of the following serious adverse reactions has 
been associated with the use of oral contraceptives (see WARNINGS): 
Thrombopnlebitis; pulmonary embolism; coronary thrombosis; cerebral thrombosis; cere- 
bral hemorrhage; hypertension; gallbladder disease; congenital anomalies. 
There is evidence of an association between the following conditions and the use of oral 
contracep'ives, although additional confirmatory studies are needed: : 
store monar benign hepatomas; neuro-ocular lesions, e.g., retinal thrombosis 
a ic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug related: ; y ; e. 
Naused, ey the most common adverse experience; vomiting reaction, occurring in 
approximetely 1096 or less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or onl aspe reel gastrointestinal symptoms (such as 
abdominal cramps and bloating); brea RES bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma which may persist; breast changes: 
tenderness, enlargement and secretion; change in weight (increase or decrease); change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The pin sh hen reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: i 
Premenstrual-like syndrome; intolerance to contact lenses; change in corneal curvature 
(steepening); cataracts; changes in libido; chorea; cha in appetite; cystitis-like syn- 
drome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multiforme; 

hema nodosum; hemorrhagic eruption; vaginitis; porphyria; impaired renal function. 

A OVERDOSE: Serious ill effects have not been reported following acute ingestion of 
e ace of oral contraceptives by young children. Overdosage may cause nausea, and 
withdrawal bleeding may occur in feivalon | ] 
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Bendectin 


convenient bedtime 
dosage 


works in the morning 
when she needs it most 


effective medication 
you can prescribe 
with confidence 


Bendectin 


AVAILABLE ONLY ON PRESCRIPTION 


DESCRIPTION 
Each specially coated tablet contains: 
Decapryn? (doxylamine succinate)— 


anii a if cass ue dean coii tdi dn as sem dne os 10 mg. 
Pyridoxine hydrochloride ......................... 10 mg. 
ACTIONS 


Bendectin provides the action of 2 unrelated 
compounds. Doxylamine succinate, an antihis- 
tamine, provides anti-nauseant and anti-emetic 
activity; the pyridoxine hydrochloride provides 
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PRECAUTIONS 
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and lead. You'll appreciate new insights on cytomegalovirus, histoplasmosis, and strep- 
tococcus; the psychologic experiences of the mother and their effect on the growth and 
development of the fetus; and a new distinction between teratogenic and hadegenic 
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Ongoing clinical 
experience confirms 
a low incidence-of 
»reakthrough bleeding' 
ith LO/OVRAL: 


In “fresh” patients" 
and patients switched 
om other oral 
ontraceptives. 





Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles — ' 
among 1633 women, the incidence of breakthrough 
bleedingt remains gratifyingly low — an average of only 
3.0 percent in 20,312 total cycles. 

Incidence of Breakthrough Bleeding Total 





in Clinical Trials Cycle: 
Cycle 1 12 24 36 20,31; 
Break- 

through 


Bleeding 9.0% 3.1% 21% 23% 3.0% 


The incidence of breakthrough bleeding remainec 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment." These latter patients were considered 
"fresh" if more than 90 days had elapsed since previot 
hormonal treatment or if they were more than 70 days 
postpregnant. 

Incidence of breakthrough bleeding among 

women "fresh" to oral contraceptives or 

switched from other oral contraceptives 
Switched from 

"Fresh" to Oral Other Oral Statistical 

Contraceptives Contraceptives Difference 


Break- 
through Not 
Bleeding 2.7% 3.1% Significant 


Unsurpassed effectiveness despite low dose 
LO/ OVRAL contains only 0.3 mg. norgestrel 

and 0.03 mg. ethinyl estradiol. Yet contraceptive 

effectiveness is unsurpassed. In clinical trials among 

1633 women for a total of 20,312 cycles, only two 

regnancies were reported. This, according to Pearl's 
ormula, represents a pregnancy rate of 0.13 per 
100 woman-years' usage. 


+Serious as well as minor adverse reactions have been reported following the 
use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, Contraindications, 
Warnings, Precautions and Adverse Reactions in the accompanying IN BRIE 
should be carefully considered. 


See important information on next page. 
Wyeth Laboratories 


| l l Philadelphia, Pa 19101 


LO/OVRAL 


each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available... 


LO/OVRAL-28 


21 white tablets each containing 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol and 7 pink inert tablets. 


Both products are available in 
single-cycle Pilpak” dispensers. 





-. INDICATIONS AND USAGE: LO/OVRAL is indicated for the prevention of pregnancy in women ` 

~ who elect to use oral contraceptives as a method of contraception. ^ 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following 
conditions: 1. Thrombophiebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 
phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 
suspected carcinoma of the breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiag: 
nosed ig genital bleeding. 7. Known or suspected pregnancy (see Warning No. 5). 





Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo- 
embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practi- 
tioners prescribing oral contraceptives should be familiar with following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 
and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
was 4 to 9.5 times greater in users than in nonusers. 
An increased risk of myocardial infarction associated with the use of ora! contraceptives has been 
reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 
found, as expected, that the greater the number of underlying risk factors for coronary-artery 
(cigarette smoking. hypertension. hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
was estimated to be approximately 7 cases per 100,000 women users ir: the 30- to 39-year age group 
and 67 cases per 100,000 women users in the 40-44 age group. 
in an analysis of data derived from several national adverse-reaction reporting systems. British investi- 
gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 
to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 
were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 
Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 
This finding has been confirmed in the United States. Careful epidemiological studies to determine 
the degree of thromboembolit risk associated with progestin-only oral contraceptives have not been 
performed, Cases of thromboembolic disease have been reported in women using these products, and 
:" they shouid not be presumed to be free of excess risk. 
. The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 
incteases with age. Oral contraceptives are, however, an independent risk factor for these events. 
The aveilable data from a variety of sources have been analyzed to estimate the risk of death associated 
with various methods of contraception. The estimates of risk of death for each method include the 
combined risk of the contraceptive method (e.g., thromboembolic and :hrombotic disease in the case of 
oral contraceptives) pius the risk attributable to pregnancy or abortion in the event of method failure. 
This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
mortality associated with ail methods of birth control is low compared to the risk of childbirth, with the 
exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. 
The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and. for myocardial infarction, is further increased by cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 
myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 
especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
recommended. 
The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g, thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediately. 
A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 
surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 
2. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
measures, 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
nodules, benign and malignant, in dogs. 
In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
disposing risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral 
contraceptives were first giver: polycystic ovaries), nearly all occurred in women who had used a 
sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
only oral contraceptives. 
Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
One study, however, while also noting no overall increased risk of breast cancer in women treated with 
oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 
benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 
has been well-documented. 
in summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 
associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 
is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 
appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
shouid be monitored with particular care if they elect to use oral contraceptives instead of other methods 
of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
-of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 
hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tendemess, abdominal mass or shock. 
A few cases of hepatocellular carcinoma have been reported in woman taking oral contraceptives. The 
relationship of these drugs to this type of malignancy is not known at this time. 5, Use in Pregnancy, 
Birth Defects in Offspring, and Malignancy in Female Offspring: The use of female sex hormones —both 
estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 
it has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 
at the present time that oral contraceptives further enhance the risk of developing this type of malig- 
nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 
instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
{from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
that they would not induce similar changes. 
Several reports suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb-reduction defects, One case-control 
study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
-. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 
~ in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 
to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 


























well-controlled 


There is some evidence that triploidy and possibly other types ofpolyploidy are increased among 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
İt is recorrmended that, for any patient who has missed two consecutive periods, pregnancy should 
be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, and 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with thg intent of becoming 
pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend.3 months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 
of surgically confirmed gallbladder disease in users of orai contraceptives or estrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on ora! contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase ñ blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previousiy have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation 
of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
bome in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrua! irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of cral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur ín contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopicántrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation, There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has been weaned, 
PRECAUTIONS: GENERAL 1, A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule. oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. Z. Under influence of estrogen: 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an alternate method of contraception in an attempt to determine if the symptom is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and oniy with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
tion, such as convulsive disorders, migraine syndrome, or cardiac or renal insufficiency, 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients: 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver- function tests and blood components may be affected by estrogen-containing oral contraceptives: 

a. increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIH IX and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 

c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptiues and the following drugs: rifampicin. ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism; 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anomalies, 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g. retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea. usually the most common adverse reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen w, 
much less frequently or only occasionally); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during 
and after treatment; ternporary infertility after discontinuance of treatment, edema; chloasma or melasma 
which may persist; breast changes: tendemess, enlargement, and secretion; change in weight (increase or 
decrease): change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. . 
The following adverse reactions have been reported in users of oral contraceptives, and the association 
has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lenses; 
change in comeal curvature (steepening); cataracts; changes in libido; chorea: changes ih appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; enthema mukti 
forme: erythema nodosum: hemorrhagic eruption; & 
vaginitis; porphyria; impaired renal function. 
ACUTE OVERDOSE: Serious ill effects have 
not Seen reported following acute ingestion of large each tablet contains 0.3.mg. norgestrel 

with 0.03 rng. ethinyl estradiol, Wyeth 
Wyeth Laboratories Phila, Pa. 19101 


for these Uses. 


doses of oral contraceptives by young children. 
Overdosage may cause nausea, and withdrawal 
bleeding may occur in females. 
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A quantitative analysis of the oxytocin challenge test (OCT) was carried out in 305 women 
to evaluate: (1) the intrauterine pressures evoked during the oxytocin infusion, (2) when | 
fetal heart rate (FHR) decelerations are likely to occur, (3) the type and amount of 
decelerations which are significant, and (4) what clinical events and laboratory parameters . 
correlate with the OCT. If contractions are evoked at a rate of three per 10 minutes, the 


pressure profile mimics normal labor. The first FHR deceleration is likely to occur between 


the second and third effective contraction. A deceleration/contraction ratio = 10 per cent 
significantly forecasts an abnormal FHR during parturition and an increased chance of a 
cesarean section. (AM. J. OBSTET. GYNECOL. 129: 239, 1977.) 


WILLIAM HARVEY said, “. . . it is probable that the 
fetus desireth to get forth that his provisions fail him." 
Presumably, the gist of the oxytocin challenge test is 
our effort to identify the fetus whose provisions are 
running low. 

The convergence of the availability of several new 
biophysical techniques in the middle 1960's allowed for 
the development of a concept which suggested that the 
fetal heart rate (FHR) could be used as index of health 
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when the fetus was stressed with a uterine contrac- 
tion." !? Pelvic angiography proved that placental 
blood flow was significantly diminished during: a 
uterine contraction, and polarographic studies sug- 
gested a diminution of fetal tissue Pos during a con- 
traction. Ultrasound and transistorized electronic ma- 
terials provided a reliable method to record instan- 
taneous FHR by a noninvasive technique. These com- 
ponents allowed the description of a basic system 
composed of an input (the contraction), a system or 
"black box" (thé fetus), and an output (the fetal heart 
response). 

The analysis of FHR reactions during the intrapar- 
tum period has expectedly led investigators to mimic 
labor near term in the hope of gauging the probability 
of fetal behavior in the actual event. The method 
would seem to have a high degree of predictability, but, 
as is common with many new ideas, it is beginning to 
suffer because there is no uniformity of methodology 
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Table I. Study design 





Position: Tilt to left 
Oxytocin by infusion pump 
Contractions — Three per 10 minutes; oxytocin then 


discontinued 
Interpretations: (1) Negative = <10% late or variable 
decelerations 


(2) Equivocal = 10-29% late o or vari- 
able decelerations, 

(3). Positive = z 3095 late or variable 
decelerations | l 

(4) Unsatisfactory—poor tracing or 
hyperstimulation 





Table II. Results in EXT/EO analysis 






a r 
a 





13 8421.7 134209 '723 + 6,5 0.96 `. 
Range 3-22 8-19 50-104 +0.35 


and there are no precise definitions which allow consis- 
tent interpretations. ?? 

This report summarizes our spene with the 
oxytocin challenge test (OCT). 

Analyses were carried out to: (1) quantitate the 
uterine contractions produced during the testing 
period to determine their resemblance to normal labor, 
(2) determine when FHR decelerations are likely to 
occur, (3) determine the type and amount of decelera- 
tions which may be significant to fetal outcome, and (4) 
correlate the OCT against clinical events and labora- 
tory parameters. 


Material and methods 


Uterine contractions. Thirteen women received si- 
multaneous internal and external monitoring. They 
were 26.2 years old + 1.9 (S.E.M.); parity was 1.2 + 0.4 
and gestational age was 40.9 weeks + 0.8. They were 
placed in bed with elevation of the head around 30° 
and the body naturally tilted to the left, or a pillow was 
placed under the right flank (Table I). Vital signs were 
frequently determined during the test to detect supine 
hypotension. External monitoring was carried out by 
the external tokodynamometer pressure diaphragm* 
placed on the fundus of the uterus. Internal monitor- 
ing was carried out with an 0.8 ml. volume extraovular 
balloon which was inserted into the cervix about 1 cm. 
above the internal os. The extraovular catheter was at- 
tached to a transistorized pressure transducer, and 
uterine contractions were recorded on a Physiograph 
recorder. Csapo!? has demonstrated that extraovular 
and intra-amniotic pressures are identical. Paper speed 
on both recorders was 3 cm. per minute. Continuous 


Maximal No. of Duration 
oxytocin dose | contractions | of test (min.) | EXTIEO ratio 
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(FHR) recording was obtained by the abdominal wall 
ultrasonic transducer of the fetal. monitoring system.* 

After 15 minutes of base-line recording, ‘oxytocin 
was given with an infusion pump,f beginning at 1 mU. 
per minute, increasing every five to 10 minutes until a 
contraction rate of three per 10 minutes was achieved. 


In the beginning, the oxytocin was continued for 30 to 


60 minutes until the first analyses were completed. 
After the initial experiences, oxytocin was discontinued 
when a frequency of three per 10 minutes was reached. 
All patients had gestational ages of 36 weeks or more 
and had pregnancies considered to be at risk. 

As part of the antepartum evaluation of the fetus, 
305 women received an OCT. Of these 305, 238 were 
tested once, 48 twice, 13 three times, five four times, 
and one woman on six occasions. The test was carried 
out as described in Table I. 


Results 


Contraction analysis. The external tokodynamome- 
ter measurement (EXT) divided by the extraovular 
measurement (EO) was defined as the EXT/EO ratio. 
The active pressure (AP) generated in each uterine 
contraction was measured in millimeters of mercury. 
The EXT/EO ratio was calculated for each contraction, 
and the mean values for each tracing were averaged. 

Table II summarizes the results of the methods used. 
It is to: be noted that the maximal average oxytocin 
dose was in a physiologic range, the average duration 
of the test was 72 minutes, and the average total num- 
ber of contractions was 13. 

Quantitative analysis of the internally recorded con- 
tractions reveals a mean active pressure of 40 mm. 
Hg + 3.3 with a range of 23 to 65. These results are 
identical to those seen in normal active-phase labor." 

The EXT gives a surprisingly accurate active 


` "pressure, the EXT/EO ratio being 0.96 with a standard 


deviation of + 0.35. The standard deviation translated 
into millimeters of mercury means that each EXT mea- 
surement may be in error to a level of 15 mm. Hg in 
two thirds of recordings, and an additional one third 
will have an error of 30 mm. Hg. 

In this group of 13 women, there were two positive 
tests. The EXT/EO values in the two were 0.8 and 1.8 
(Fig. 1). 

FHR. A study group of 305 women had 399 OCT's. 
The results in this high-risk group were: negative, 307; 
equivocal, 24; positive, 30; unsatisfactory, 39. 

In this positive group, the first deceleration of the 


"*Corometrics Medical Systems, Inc., North Haven, Con» 
necticut. 
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Fig. 1. A comparison of recordings from an external tokodynamometer (EXT) and intrauterine 
pressure measurements by the extraovular (EO) balloon. 4, Study in which EXT and EO pressures 
are equal. This is a positive OCT. B, External recording barely detects the actual contractions as 
~  . shown by EO. Negative OCT. C, External recording suggests contractions larger than those demon- 


strated by intrauterine pressures. A positive OCT. 


fetal heart was seen between the second and third con- 
tractions, about six minutes after the first effective con- 


traction. A deceleration is considered positive if there is - 


a decrease in the FHR of 15 or more b.p.m. and lasts 
for 20 or more seconds. It was classified as late or vari- 
able, based upon the predominant pattern. The aver- 


age oxytocin infusion rate required to achieve this re- 
sult was 4.7 mU. per minute (range of 2 to 16 mU. per 
minute. ' 

Table III summarizes the incidences of abnormal 
FHR responses in relationship to the primary indica- 
tion for the OCT. There were no statistical differences 
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Table III. Incidence of abnormal FHR responses according to primary indication for OCT 


Abnormal re- 





sponse (96) 
Pre-eclampsia/hypertension l 95 13 10 24 
Intrauterine growth retardation 45 4. 3 I6 
Diabetes 40 4 4 20+. 
Postdatism | 84 e 4 13. 
Decreased fetal movements 9 l 0 Ir. 
Poor obstetric history . 13 0 1 8-; 
Others . oe _19 Ns 2 - 16 
Total | 305 30 24 17 





Table IV. Clinical correlation—antepartum and intrapartum 






Clinical variables Negative 


9/15 (6095) 8/13 (62%) 
5/30 (17%) 4/29 (18%) 
2/15 (30%) 2/10 (20%) 


Low estriol («9.9 mg./24 hr.) - 
Meconium-stained amniotic fluid 
Fetal acidosis (pH 27.22) 


56/141 (40%) 
28/245 (1196) 
11/51 (9990) 


Abnormal intrapartum FHR 
Cesarean section 


*p « 0.05 from negative group. 


Table V. Clinical correlation—fetal outcome 





Clinical variables 


One-minute Apgar s6 : 9/30 (30%) 


Five-minute Apgar 6 2/30 ( 7%) 
SGA (Stenth.percentile) 10/30 (33%)* 
Perinatal death 0/30 ( 0%) 


*p < 0.05 from negative group. 


in the per cent abnormal FHR response and the vari- 
ous indications for the test. Of special interest is that 
the number of positive and equivocal responses for 
each indication were about the same. | 

Table IV compares some clinical correlates with the 
test results. The incidence of low estriol excretion, 
meconium-stained amniotic fluid, and fetal acidosis 
were the same in all groups. However, cases with a 
positive OCT had a statistically higher probability of 
having an abnormal intrapartum FHR tracing. (An ab- 
normal intrapartum FHR tracing was defined as = 10 
per cent deceleration/contraction ratio). Cases with a 
positive or equivocal OCT also had a higher probability 
of requiring a cesarean section. The 22 per cent cesar- 
ean section rate in the negative group contrasts with 
our institutional rate of 9 per cent, implying that all 
women tested were at risk. © 

Table V summarizes fetal outcome. One- and five- 
minute Apgar scores were within the same range in all 
groups, as was the perinatal mortality rate. Of interest 
is the higher number of small-for-gestational age 
(SGA) infants in the group with a positive OCT.” 

Tables VI and VII evaluate the accuracy of the an- 
tepartum testing as a preview for the performance of 


~ 


29/30 (73%)* 
12/30 (40%)* 


13/24 (51%) 
9/22 (41%)* 


47/145 (32%) 
53/245 (22%) 





Negative 


` 6/22 (27%) 33/246 (13%) 
1/22 ( 5%) 7/246 ( 3%) 
5/22 (23%) 16/246 ( 7%) 
0/22 ( 0%) 1/246 (0.4%) 


. the fetus during labor. The groups with positive and 


equivocal results have significantly more abnormal] in- 
trapartum tracings. However, of the 22 cases with late 
decelerations, only 10 manifested the same FHR pat- 
tern in labor, whereas seven predominantly had the 
variable pattern. Hence, although a high predictive 
value is seen, it is not predictive of the specific type of 
FHR deceleration in labor. di: 


Comment 


Measurement of intrauterine pressure during the 
testing period reveals that the active pressures of the 
contractions follow the same distribution pattern of 
contractions which are seen during normal active- 
phase labor.! Hence, one can confidently continue the 
infusion until a contractile frequency of three per 10 
minutes is achieved and know that the fetus has been 
exposed to a stimulus which partially mimics normal 
labor. However, there are important mechanical and 
other differences such as presence or absence of am- 
niotic fluid, compressive forces against the fetal 
presenting part, and maternal acid-base and emotional 
status during labor. l 

The external tokodynamometer reflects contraction 
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Table VI. Predictive value 





Anteparium (OCT) 


Late . = 4 i Late 
Late Variable 
Late Normal 
Late Cesarean section or 
| no recording 
Variable Variable 
Variable Normal 
Cesarean section or 


. Variable 
no recording 


Predictive value 





10 "d 
7 l 
5 3 
2, 3 
5 3 
1 4 
0 3 


22/28 (79%)* 11/18 (61%)t 


Negative OCT and abnormal intrapartum FHR = 47/145 (32 per cent). 


*p < 0.01. 

tp < 0.05. 
frequency, and the mean EXT/EO pressure ratio is 
surprisingly close, 0.96. However, there is a large stan- 
dard deviation, and the external device may overesti- 
mate or, underestimate the actual active pressure by 15 
mm. Hg in two thirds of patients or by as much as 30 


mm. Hg in an additional one third of women. The - 


external device records changes in uterine shape and 


the movement of the uterus toward the abdominal - 


wall. Despite these limitations, the device is entirely 


adequate for measuring frequency, and, if a three- 
minute interval is obtained, the uterus has generated © 
pressures which are similar to those seen in normal 


labor. | 

An abnormal reaction by the fetus is likely to be seen 
quickly: In-this series the first FHR deceleration was 
seen on the average between the second and third con- 
tractions, at an average oxytocin infusion rate of 4.7 
mU. per minute. 

With the exception of one report, it appears that the 
OCT frequently identifies the fetus at risk.* Precisely 
what type of physiologic risk is being measured is un- 


answered. Table VII summarizes published reports on 


the OCT, and it reveals that there is a wide variation in 
the incidence of clinical and laboratory correlates with 
positive test results. In fairness to the test, the incidence 
of perinatal deaths is not a meaningful yardstick since 
most obstetricians would deliver the fetus shortly after 
obtaining a positive test. In this study the strikingly low 
perinatal mortality rate probably reflects an aggressive 
program of fetal surveillance and management. 

The cumulative reports suggest a predictive element 
of the test and one likely consequence, the first being 


an abnormal FHR response during parturition and the 


other being a cesarean section. 


The finding of a positive or equivocal OCT predicts | 


that the fetus will probably produce late or variable 
*decelerations during parturition. Our data suggest that 
a deceleration-contraction ratio of more than 10 per 


cent is a cause for concern and mandates review of the. 


Table VII. Review of positive OCT 


and clinical correlates! *: 5^1? 
Parameter % 
Low estriol 0-44 
Low Apgar score 0-86 
Intrauterine growth retardation 7-37 
Perinatal mortality rate 0-32 
Meconium 10-30 
FHR decelerations during labor 50-86 


Cesarean section 28-100 


problem and outlining a program of management. 
The presence of a positive OCT does not obligate im- 
mediate delivery or cesarean section. There are multi- 
ple causes of fetal and neonatal bradycardia. The most 
common known causes of fetal bradycardia are head 
and umbilical cord compression. Defecation, sneezing, 
emesis, sighing, and urination are often associated with 
transieni or more prolonged bradycardia. Hiccupping 
may produce immediate slowing of the FHR for one or 
two cardiac cycles. Crying, motor activity, and sucking 
may elevate the FHR well above resting levels. 
Bradycardia may be associated with swallowing or gag- 
ging, particularly in the presence of anomalies of the 
central nervous system and in the presence of 
tracheoesophageal fistulas. Another bradycardic stimu- 
lus is the oculocardiac reflex.’ 

There have been recent systematic attempts to 
evaluate cardiovascular responses to stress. One of 
these studies has been directed at adults with diabetes 
in whom there are presumed defects in the autonomic 
nervous system.’’ The subjects were stressed by im- 
mersing their faces in a pan of water, and responses in 
heart rate, blood pressure, and forearm blood flow 
were recorded. All of the theoretical variations and 
combinations in these end points occurred; hence, 
given the same stress, a multitude of responses are 
evoked. ND ' 

Another approach has been the comparison of 
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behavioral ratings and heart rate measurements in 
neonates.!* 1° Heart rate measurements in newborn 
infants under conditions of stimulation and nonstim- 
ulation were found to be highly correlated. In other 
words, the magnitude and type of heart rate response 
were an index of the infant's over-all behavioral 
pattern. 

This brief survey ‘would support the c contention that 
a stressed fetal heart response is not an absolute indica- 
tion of the presence or absence of fetal disease. 
Nevertheless, the evoking of decelerations of the FHR 


before the onset of labor are predictive of their ap- 


pearance during parturition, but they will not necessar- 
ily be of the same type.” The failure of the OCT to 
correlate consistently with Apgar scores, meconium, 
fetal blood studies, or perinatal mortaliity rate should 
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not be disturbing when there is so little uniformity in 
case selection, testing methods, and interpretations in 
published studies. In this study group, it'appeared 
uniquely useful for the timing of delivery in growth- 
retarded fetuses. It seems clearly established that the 
positive OCT has a high predictive value for an ab- 
normal parturitional FHR responsé; therefore, it de- 
serves continuing uságe and refinement. Summation of 
other aspects of the tracing such as loss of beat-to-beat 
variation or acceleration response to motor activity may 
enhance the accuracy of our pedictions.*” ? Since the 
duration of these types of pattern changes may be 


‘short or long, it is difficult at the moment to know how 


to incorporate them into a diagnostic system. There is 
an urgent need for a basic understanding of the con- 
trol system which regulates FHR response. 
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Endometriosis in 1,000 consecutive celiotomies: 


Incidence and management 
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Rochester, Minnesota 


A prospective study of the incidence of endometriosis encountered in consecutive pelvic 
explorations was carried out. When study cards were filled out immed ately after operation, 
it was found that one half of the patients had endometriosis. The symptoms, indications for 
operation, and pelvic findings in patients with endometriosis were compared with those in 
patients not having endometriosis but with similar operative procedures. The location of the 
condition and the results of the operation were evaluated. Further comparisons were made 
as to subsequent symptoms, pregnancy, operations, and hormone recuirements, and 
conclusions were drawn as to risks and benefits referable to the type of operation 
performed. (AM. J. OBsTET. GYNECOL. 129: 245, 1977.) 


THE ENIGMATIC NATURE of endometriosis has in- 
trigued gynecologists, not only by its various etiologic 
aspects but also from the symptoms, diagnosis, and 
management? Even the pathologic diagnosis, which 
requires the presence of both endometrial glands and 
stroma, may be difficult to prove because of the self- 
destructive nature of the condition. 

In earlier years, it was said that 15 per cent of 
gynecologic procedures were performed because of 
endometriosis. Figures cited by Ranney? vary between 
8 and 30 per cent of pelvic operations. It has been 
thought that endometriosis is more common in women 
of higher economic background because of delayed 
and infrequent childbirth, presumably as a result of 
uninterrupted contamination of the peritoneal cavity 


. during the nonpregnant state. 


Present study 


Because of the trend toward a decrease in the size of 
families, it has been predicted that the incidence of 
endometriosis will increase. Therefore, a prospective 
study of women undergoing pelvic exploration to 
evaluate the incidence, location, and management of 
endometriosis was planned. For this study, which was 
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initiated in 1964, case cards were available to be filled 
out at the time of operation. À previous retrospective 
study had revealed an over-all incidence of 6 per cent; 
the incidence was 20 per cent for abdominal hysterec- 
tomies.*® 

The current study ran for five years. During this 
period, 5,907 operations were performed. There were 
955 abdcminal hysterectomies and 277 operations in- 
volving the tubes and ovaries. During the same period, 
there were 1,166 vaginal hysterectomies and 47 col- 
potomies. 

The plan was to include 1,000 consecutive ce- 
liotomies in which the tissues could be evaluated 
from the clinical and the pathologic standpoints for 
endometriosis. Some patients, however, had. to be 
excluded. It seemed illogical to include those patients 
who were younger than 15 years of age. In the older 
patient, lack of hormone stimulation and subsequent 
scarring may alter the gross appearance of endome- 
triosis so that it cannot be diagnosed by the clinician; 
therefore, patients older than 55 years were excluded. 
Similarly, the effects of full pelvic irradiation might 
eliminate gross evidence of endometriosis. Likewise, 
patients with extensive disease such as carcinomatosis 
Or severe infection were excluded. In these instances, 
even if endometriosis were present, the diagnosis could 
not be made. — 

A total of 968 patients were available for inclusion in 
the study. Endometriosis was diagnosed in 485 patients 
(50 per cent), and 483 patients had no evidence of 
endometriosis. Records were kept for all surgical pa- 
tients whether or not they had endometriosis in an at- 
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Table I. Operations for endometriosis 









No. of patients 


Endome- No endo- 
triosis metriosis 





Operation 





Resection only 64 |. 66 130 
Hysterectomy 153 166 219 
Hysterectomy + BSO* 266 247 513 
BSO without hysterectomy NE _4 _ 6 


Total 485 83 |». 968 


*BSO = bilateral salpingo-oophorectomy. 


tempt to compare symptoms, findings, indications, 
and, in certain cases, results. Pathologic diagnosis was 
positive in 75 per cent of the cases, for an over-all 
confirmed incidence of 38 per cent. Other parameters 
were similar whether the diagnosis was clinical or 
pathologic. 

Some records were kept during the early part of the 
study to evaluate those patients who were older than 55 
years of age. This group comprised 145 patients, and 
endometriosis was documented 23 times, for an inci- 
dence of 15.9 per cent. This figure is comparable to 
previously reported results but'significantly lower than 
that noted in the over-all study group. 


Results 


Types of operation. The operations were divided 
into three groups, and similar records were kept for 
those who had endometriosis and those who did not. 
The three divisions of patients were as follows: (1) 
those with resection only, that is, the patient main- 
tainéd childbearing potential, having a uterus, a tube, 
and an ovary; (2) a group in whom hysterectomy was 
carried out but some ovarian tissue was preserved, as 
recommended by Cashman’ and others;? and (3) those 
with complete operation, in which hysterectomy as well 
as removal of all ovarian tissue was carried out. In sev- 
eral patients castration was performed without hys- 
terectomy; in all cases this was because of metastatic 
breast malignancy. It was interesting that the results 
were nearly identical whether or not endometriosis was 
present. Table I lists the numbers of cases in each 
group. | | 

Ages of patients. The ages were compared and, as 
might be expected, those in whom childbearing poten- 
tial was maintained were younger. When ovarian func- 
tion was maintained, there was an increase in age; simi- 
larly, when definitive operation was carried out, the 


patients were older whether or not they had endome- 


triosis. The ages are listed in Table II. 

Parity. Because of the question of uninterrupted 
menstrual periods and the effect of endometriosis on 
fertility, parity was likewise evaluated. When resection 
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Table II. Ages of patients 








Age (yr.) 
Complete 
Resection | Hysterectomy operation 
Endometriosis 
Range 19-49 25-54 21-55 
Mean 30 41 45 
No endometriosis 
Range 16-55 ' 16-55 17-55 
Mean 27 . 41 47 


only was performed, 59 per cent of the patients with 
endometriosis were nulliparous (Table III). In these 
women, one of the primary indications for treatment 
was infertility, with operation performed to preserve 
or improve fertility. It may be noted, however, that 
even when complete operation was carried out 39 per 
cent of the patients with endometriosis were nullipa- 
rous. l 

The parity was also compared for women with and 
without endometriosis. In the group having resection 
only, infertility was more prevalent in the nonen- 
dometriosis group, although no specific reason could 
be found for this deviation. Otherwise, it may be noted 
in all groups that the parity was indeed lower in pa- 
tients who had endometriosis than in those who did 
not. It does seem that endometriosis is related to low 
parity; however, little can be said as to which may be 
cause and which may be effect. 

Previous operation. In women with endometriosis, it 
was found that previous operation for endometriosis 
was significantly more common, regardless of the cate- 
gory of operation. With resection, 9 per cent of the 
endometriosis group had previous operation as com- 
pared with 1 per cent in the nonendometriosis patients. 
The comparable figures for hysterectomy were 8 and 0 
per cent, and for complete operation they were 12 and 
less than 1 per cent. 

Symptoms. Symptoms commonly associated with 
endometriosis are cyclic pain, dysmenorrhea, and dys- 
pareunia. Dysmenorrhea and dyspareunia were more 
common complaints when resection or hysterectomy 
was performed than when a complete operation was 
carried out (Table IV). When comparison is made be- 
tweer individuals with and without endometriosis, 
dysmenorrhea is a prominent symptom in patients with 
endometriosis whereas pelvic pain without cyclicity is 
more common in those without endometriosis. 

Menorrhagia and anemia. Some studies have raised 
a question regarding the adequacy of ovarian hor- 
monal function in endometriosis. Menorrhagia may be* 
an expression of abnormal ovarian activity and was a 
rather common symptom. However, when this factor 
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Table III. Parity of patients 
Per cent of patients 


Complete operation 


0 59 | 69 33 9 39 98 

I 21 E 16 -— 13^ 17 DEST 

9 1 1] 28 -94 | 18 93 
9 1 


3+ 





4 l 23 4] 26 | 35 


Table IV. Symptoms | 
Per cent of patients 


Complete operation 


si oo 
Dysmenorrhea 20 6 23 4 9 <] 
Dyspareunia 6 2 8 | 2 3 0 
Pain i 2 12 11 8 6 5 


Table V. Pelvic findings 


Per cent of patients 


i 83 71 


Mass 78 77 73 56 
Uterus 23 21 62 55 l 42 32 
Ovary 55 64 15 7 81 34 

Nodularity . 19 , 0 | 28 «1 20 | 0 

Mass + nodularity 84 64 78 18 83 34 
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was studied in those who had no endometriosis and in 
relation to the type of operation performed, the fre- 
quency was found to be almost identical in each group. 
With resection, 14 per cent of the endometriosis pa- 
tients and 12 per cent of the nonendometriosis patients 
had menorrhagia; none had anemia, however. In 
women in whom hysterectomy was carried out, menor- 
rhagia was noted in 42 per cent of the endometriosis 


and 42 per cent of the nonendometriosis patients; the : 


incidence of anemia was 10 and 14 per cent, respective- 
ly, and was a major factor in the surgical decision. 
Pelvic findings. The pelvic findings by which one 
diagnoses endometriosis are those of adnexal mass and 
nodularity of the uterosacral ligaments or in the cul- 
de-sac. Among patients with endometriosis, a mass was 
a rather common finding on examination (Table V). 
Adnexal mass was most common when a conservative 
operation was carried out. When hysterectomy was 
performed, uterine mass was the most common. Nodu- 
larity was frequent in each instance, and the combina- 
tion of nodularity and pelvic mass should aleit the 
gynecologist to the diagnosis of endometriosis. 


This fact is further borne out when those with en- 
dometriosis and those without are compared. When 
resection was carried out, the combination of r.odular- 
ity and adnexal mass was prevalent. The same was true 
in nonendometriosis patients, but it must be remem- 
bered that these were younger individuals in whom 
preservation of childbearing was expected. Evaluation 
of patients who had hysterectomy documents that a 
pelvic mass and cul-de-sac or uterosacral nodularity is a 
significant combination. Similar figures were noted 
with complete operation, whereas other factors were 
quite similar. | 

Indications for operation. The indications were di- 
vided into several categories, primarily those involving 
the female genitals, such as endometriosis, infertility, 
pain, and mass. The frequency is listed in Table VI. 
Endometriosis was the preoperative diagnosis in about 
one third of patients who had resection, hysterectomy, 
or complete operation. Infertility was far more com- 
mon in patients having resection only. It can be noted 
that infertility as an indication for operation was of 
similar frequency in each group with conservative op- 
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Table VI. Indications for operation 


z 
à 


Per cent of patients 
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Complete operation 


9 f 


Endometriosis 36 . 8 24 27 <1. 
Infertility 27 24 «1 l 0 0 
Pain: 28 20 31 11 15 5 
Mass 78 . 83 71 71 72 56 


Table VII. Location of endometrial lesions (485 patients) 


- 


NENNEN RN 


Location 


Female organs - 


Ovary . 266 55 - 
Tube 99 — 7 
Uterus 277 57 
Cul-de-sac 331 68 

Gastrointestinal tract ^ 178 37 

. Rectosigmoid* 172 95 
Ileum 9 . 5 
Appendix 17 9 

Urinary tract. ! 79 16 
Bladder © 73 .91 
Uretert 7 9 

Elsewhere . 8 2 


*One with obstruction, seven with resection. 
tTwo with obstruction, one with resection. 


eration. The presence of pain and. a mass was also simi- 


lar in frequency. | 
In patients having resection for endometriosis com- 


pared with those with no endometriosis but having ` 


ovarian resection, it was found that the degree of alert- 
ness for this condition had been rather high and en- 
dometriosis was diagnosed more often. The clinical 
impression of endometriosis associated with pain in the 
presence of a mass was higher in patients with endome- 
triosis than in those without. í | 
Location of endometriosis. Among the 485 patients 
who had endometriosis, the location of the disease was 
tabulated according to whether the diagnosis was made 
clinically or pathologically, or both (Table VII). It may 
be seen that in the female reproductive organs the 
most common site was the cul-de-sac, as would be ex- 
pected from the presence of the nodularity and its 
significance as a diagnostic criterion. Involvement of 
the uterus and the ovaries was almost as frequent. The 
tubes were less commonly affected by endometriosis, 
and the diagnosis was made just as often pathologically 
as clinically and was unsuspected in many instances by 
the surgeon. | 
The other organs that were involved may be divided 
into those in the gastrointestinal and urinary tracts as 


t 


l Pathologic | 


Total 


214 44 278 57 
2 7 46 9 
178 37 300 62 
167 34 349 71 
44 9 181 37 
41 23 172 95 
5 3 9 5 
14: 8 19 :10 
19. 4 80 16 
n 21 73 91 
9 3 7 9 
12 2 12 2 


well as the more uncommon ones such as the cervix, 
the vagina, incisional scars or umbilicus, and the omen- 


tum. The gastrointestinal tract was involved in 37 per . 


cent of the cases whereas the urinary tract was involved 
in oniy 16 per cent. Pathologic confirmation was less 
frequent because, unless the endometriosis was 
thought to be clinically significant, resection was not 
routinely performed, and thus tissue was not available 
to the pathologist for, evaluation. 

Involvement of the gastrointestinal tract may be 
further subdivided. The rectosigmoid was rather 
commonly involved, as was the appendix; the ileum 
was infrequently affected. In this particular series, 
there was only one patient with preoperative evidence 
of obstruction, yet seven patients required ‘resection 
because of extensive disease. The criterion utilized was 
involvement of one half or more of the bowel circum- 
ference or disease that significantly compromised the 
intestinal lumen. When such is the case, resection as 


‘well as complete operation for the endometriosis is in- 


dicated.‘ 

When the urinary tract is considered, the bladdet 
peritoneum was frequently involved and the ureter less 
commonly. There were two instances of obstruction, 
one of which required ureteral resection. When there 
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Table VIII. Additional operative procedures 


Operation 
Curettage 33 
Excision 47 
Cautery 0 
Oophorectomy 23 
Neurectomy 3 
Suspension 2 


Table IX. Postoperative follow-up 


9 


Follow-up 


Endometriosis 


Dysmenorrhea, pain 4] 0 
Dyspareunia 6 0 


Subsequent operation 33 16 
For endometriosis 16 — 
Hormones in «5 years 16 44 


Is ureteral obstruction, definiüve operation, such as 
unroofing the ureter or resection-anastomosis, to re- 
lieve the obstruction, is required in addition to removal 
of uterus, tubes, and ovaries.? 

Other operative procedures. Additional operative 
procedures were performed, and the incidence may be 
noted in Table VIII. The frequency of curettage was 
rather consistent whether or not endometriosis was 
present. Excision or cauterization of the disease (or 
both) was commonly carried out, as were presacral 
neurectomy and uterine suspension with conservative 
operations. 

Fertility. When subsequent fertility was evaluated, it 
was found that tuboplasty was performed in 18 per 
cent of patients with endometriosis, either by anas- 
tomosis or by implantation because of obstructive dis- 
ease. Myomectomy was carried out in 11 per cent of the 
patients who underwent resection for endometriosis. 
The results showed that 41 per cent of these 
patients—despite the presence of endometriosis and, 
in some, of tubal occlusion—did have a subsequent 
pregnancy, and 31 per cent were delivered of term 
infants. In patients with tuboplasty (eight) and endo- 
metriosis, only one had subsequent pregnancy. This 
combination was associated with a poor prognosis for 
fertility. 

Postoperative follow-up. Not only were the charts of 
all patients reviewed, but also follow-up letters were 
sent. The subsequent course was evaluated from the 
standpoint of pain, dysmenorrhea, dyspareunia, 
menstrual abnormality, subsequent pregnancies, and 


39 
21 
3 
70 
l 


aeter 
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Per cent of patients 


28 48 
64 
20 
23 
17 
16 


Comflete operation 


35 

7 3 

0 1 0 

61 100 
«] 0 Ü 


45 


Per cent of patients 


Complete operation 


7 «1 0 
3 2 <] 1 
8 8 . 1 0 
6 Eme zc = 
30 23 55 32 


subsequent operation (Table IX). It was found that pa-. 
tients who had preservation of their childbearing po- 
tential did indeed have a higher percentage of sub- 
sequent dysmenorrhea as compared with those with 
hysterectomy or with definitive operation. Dyspareunia 
was more common, and subsequent operation was also 
increased. It is interesting, however, that when the sub- 
sequent operation was performed for endometriosis 
the incidence was only 16 per cent, whereas one third 
of the patients with conservative operation required 
additional operative procedures. In patients who had 
hysterectomy with preservation of ovarian tissue, the 
bulk of the subsequent operations were performed for 
endometriosis. 

Postoperative estrogenic hormones were evaluated, 
and it was found that. even among those having resec- 
tion (the younger patients) 16 per cent received es- 
trogenic hormones within five years after operation. 
Patients who had complete operation had a rather high 
incidence of subsequent hormone usage. Even among 
patients in whom ovarian tissue was preserved, almost 
one third required hormones in less than five years, 
regardless of age. In view of these findings, there 
seems to be little advantage to ovarian preservation 
once hysterectomy is carried out for endometriosis, 
particularly when most of the subsequent operations 
are done because of endometriosis. This is especially 
true when the subsequent symptoms, operations, and 
hormone requirements are considered in an additive 
fashion. 


In patients having resection only, dysmenorrhea, 
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dyspareunia, and subsequent operation were much 
higher in patients with endometriosis. Conversely, the 
incidence of hormone usage was more frequent in pa- 
tients who had no endometriosis. ‘No explanation is 
available for this deviation. f 
The same figures seem to be valid for patients in 
whom hysterectomy was performed, whether or not 
for endometriosis. It may be seen, however, that when 
hysterectomy is carried out and ovarian tissue is 


preserved -the chances of subsequent operation are 


similar whether or not endometriosis was present. 
When complete operation was carried out, the inci- 
dence of dysmenorrhea, dyspareunia, and subsequent 
operation was minimal. 


Comment 


The results of this study support the factors that 
have been recorded earlier. There is an increase in the 
amount of endometriosis over that reported by others, 
perhaps because the evaluation and documentation 
were performed at the time of operation. In this group 
of consecutive operations, half of the patients had en- 
dometriosis. ; 

When the patient is young and symptomatic, 
preservation of the childbearing potential may be car- 
ried out with rather good results, particularly if endo- 
metriosis alone is the factor in infertility." However, it 
must also be remembered that a rather large number 
of subsequent operations were required, yet this num- 
ber seems entirely reasonable in order to allow these 
young women to become pregnant. , 

Pain, a mass, and nodularity on examination are 
significant and point to the diagnosis of endometriosis. 
It may be noted that hysterectomy, when combined 
with excision and destruction of endometriosis, gives 
satisfactory relief of the pain and dysmenorrhea. Sub- 
sequent operation may be needed, and, even when 
ovarian tissue is preserved, hormone replacement may 
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be: required in a rather short time. Accordingly, it i 
logical that once childbearing has been complete 
definitive operation with hysterectomy and bilatera 


salpingo-oophorectomy be performed. This is particu 


larly true if there is no expectation of prolonged effec 
tive ovarian function. 

Gastrointestinal involvement is frequent; most o 
these instances, however, are serosal and of littk 
consequence to the’ patient from the standpoint o 
symptoms or subsequent well-being. Obstruction wa 
uncommon, but resection was required in several in 
stances. Even in the presence of an unprepared bowel 
complications are minimal when: proper surgica 
technique is observed. With significant diminution o 
the intestinal lumen, resection is indicated whether o: 
not the bowel has been prepared. In such instances 
definitive operation should be carried out so that sub 
sequent surgical procedures are not required. 

Urinary tract involvement is rather less common, ye 
ureteral complications are of the utmost significance 
Obstruction is four times more common than i 
obstruction to the intestinal tract, yet cyclic symptom: 


are uncommon. Definitive surgical procedures are re 


quired to relieve the obstruction and, as is the case witl 
the major lesions of the intestinal tract, castration anc 
hysterectomy should also be carried out. Past studie: 
have shown a rather high incidence of renal loss i 
involvement is unrecognized and definitive operatior 
is not carried out. It behooves the gynecologist to be 
well aware of this complication and to proceec 


. accordingly. 


Preservation of childbearing Haoi resulted in : 
satisfactory number of pregnancies even though late 
operation was required in some cases. Preservation o 
ovarian tissue after hysterectomy resulted in sub 
sequent operation for endometriosis in 6 per cent, anc 
30 per cent of patients required hormones within five 
years. 
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The residual adnexa—Asset or liability? 
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Nine hundred and twenty-two patients who had one or both adnexa conserved at the time 
of abdominal hysterectomy for benign disease are presented. Thirteen patients (1.4 per 
cent) have required subsequent re-exploration for adnexal pathology. Corpus luteum cysts 
were found in 10 (77 per cent) of these patients. The primary pathology was found in the 
Fallopian tube in five patients (38 per cent). No patient was found to have an-ovarian 
malignancy in the short period of follow-up. Conservation of ovarian function is 
recommended in patients who have not undergone menopause. (AM. J. OBSTET. GYNECOL. 


129: 251, 1977.) 


THE FATE or normal-appearing adnexa encountered 
at the time of abdominal hysterectomy for benign dis- 
ease has been a controversy among gynecologists for 
the past century. Advocates of prophylactic oophorec- 


tomy for all patients undergoing hysterectomy have: 


long pointed to the incidence of malignant neoplasm in 
retained ovaries." * Recently, however, some authors 
have questioned the presence of a syndrome charac- 
terized by either recurrent pelvic pain or a persistent 
pelvic mass.” 5 These signs and symptoms have been 
referred to as "the residual ovary syndrome.” | 
Áttempts to assess the malignant potential of the re- 
sidual ovary have been based mainly upon reviews of 
ovarian tumor registries with respect to the number of 
patients who had previously undergone hysterectomy. 
These reviews rarely include the total number of pa- 
tients who had undergone hysterectomy with ovarian 
conservation during the same time period, which 
would represent the denominator with reference to the 
malignant potential of the residual ovary. À true evalu- 
ation of the liability to the patient of a residual ovary is 
difficult to assess without such a denominator. 
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Table I. Indication for total. abdominal 
hysterectomy in 922 patients with 
adnexal conservation 


Indication % 
Leiomyoma uteri 54.4 
Dysfunctional bleeding 17.9 
Pelvic infections 14.1 
Abnormal pregnancy 6.4 
Carcinoma in situ of cervix 5.4 
Miscellaneous 1.8 


This report presents the results of a retrospective 
study of patients who underwent abdominal hysterec- 
tomy with ovarian conservation. The liability of the 
residual ovary in terms of re-exploration, symp- 
tomatology, pathology, and its. malignant potential is 
presented. 


Methods and results 


The medical records of patients who underwent total 
abdominal hysterectomy at the Grady Memorial Hospi- 
tal, Atlanta, Georgia, from January 1, 1967, to Decem- 
ber 31, 1975, were reviewed. This hospital is respon- 
sible for the care of the low-income population of 
metropolitan Atlanta. Patients in whom operation was 
for malignant disease or who had vaginal procedures 
were omitted from the study. A total of 1,507 such 


' procedures were done during this eight-year period. 


Bilateral salpingo-oophorectomy was performed on 
585 patients (38.8 per cent), leaving a total of 922 pa- 
tients (61.2 per cent) with one or both adnexa con- 
served. 

The indications for abdominal hysterectomy in the 
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Table II. Age distribution of patients with adnexal conservation 


| Age at hysterectomy | 





20 20-30 30-40 40-50 
yr. yr. l yr. | yr. ! 


Total patients 17 183 400 315 7 922 
(1.8%) (19.8%) (43.4%) (34.2%) (0.8%) (100%) 
Patients 





re-explored ` 0 NE - 9 2 0 13 


Table III. Patients with the "residual adnexa syndrome" ` ! 





















Date of 
original 
operation 


Age at | Date at 
initial second 
operation | procedure’ 
















Duration 
(interval) 


Indication or 
pathology 


Case 





Patient Indication Pathologic findings 





1 EM. 6-68 Myomas, left 32 1-71 ‘2yr.,7 mo. Pelvic mass, Infected paraovarian cvst, 
TAH, LSO tubo-ovari- RSO chronic pain, corpus luteum, follicular 
an abscess fever cyst 
2 E.C. 8-68 Myomas, 35 4-76 7 yr., 8 mo. Pelvic mass, Dense adhesions, chronic sal- 
TAH, LSO chronic PID RSO chronic pain pingitis, follicular cyst, 
À corpus luteum 
3 M.S. 6-69 CIS, myomas 29 3-76 6 yr., 9 mo. Pelvic mass Hemorrhagic corpus luteum 
TAH LSO , 
4. J.J. 10-70 Dysfunctional 27 3-71 -` 5 mo. Pelvic mass, Dense adhesions, chronic sal- 
TAH, RS uterine LSO chronic pain pingitis, hydrosalpinx - 
bleeding 
5 V.W. 11-70 Ectopic preg- 31 5-74 3yr.,6mo. Pelvic mass, Parovarian cyst, corpus ` 
TAH, LS nancy RSO acute pain luteum torsion 
6 G.Z. 2-71 Myomas 33 1-74 — 2yr.,llmo. Pelvic mass, Dense adhesions, hydrosal- 
TAH l BSO : chronic pain pinx, multiple follicular 
cysts, hemorrhagic corpus 
luteum 
7 B.A. 6-71 Myomas, 37 6-74 3 yr. Pelvic mass, Dense adhesions, hydrosal- 
TAH, LSO chronic PID RSO chronic pain pinx, hemorrhagic corpus 
i - luteum 
8 T.L. 9-72 Degenerated -37 4-75 2yr., 7 mo. Pelvic mass Dense adhesions, multiple 
TAH,Looph. | myomas RSO follicular cysts, corpus 
luteum cyst 
9 M.S Prev. EC, Pain, 31 6-75 (2yr.,8mo. Pelvic mass, Dense adhesions, multiple 
LSO; 10-72 myomas, RSO chronic pain follicular cysts, corpus 
TAH, R cyst. chronic PID luteum cyst 
10 E.P 4-73 Dysfunctional 31 4-76 3 yr. Pelvic mass Dense adhesions, hemor- 
TAH, LSO uterine RSO rhagic corpus luteum 
bleeding, 
pain 
11: M. W. 5-78 Myomas, ad- 43 5-74 Iy. Pelvic mass Large follicular cyst 
TAH, RSO | hesions LSO 
12 D.S 7-78 Myomas, ad- 40 6-74 11 mo. Pelvic mass Dense adhesions, multiple 
TAH enomyosis | BSO . follicular cysts, bilateral ' 
corpus luteum cysts 
13 M.B. 4-75 Myomas 38 12-75 8 mo. Pelvic mass, Dense adhesions, salpingitis, 
TAH . BSO chronic pain multiple follicular cysts 


TAH = Total abdominal hysterectomy; LSO = left salpingo-oophorectomy; RSO = right salpingo-oophorectomy; PID = pelvic 
inflammatory disease; CIS = carcinoma in situ; RS = right salpingectomy; LS = left salpingectomy; BSO = bilateral salpingo- 
oophorectomy; L ooph. = left oophorectomy; Prev. EC = previous ectopic pregnancy; R cyst. = right cystectomy. 


group with adnexal conservation are presented in 
Table I. These data are consistent with the findings of 
others who have reviewed benign indications for ab- 
dominal hysterectomy in large series of patients.” ° 
Leiomyoma was the indication in just over half the pa- 
tients in this group. Patients with unilateral pelvic 
inflammatory disease and undergoing abdominal hys- 


terectomy with conservation of the uninvolved adnexa 
“account for the 14.1 per cent with pelvic infections. 
Patients with abnormal pregnancies include those who 
had a hysterectomy during the operation for an ectopie 
pregnancy as well as those in whom hysterectomv was 
done at time of cesarean section. © 
The age of these patients at the time of abdominal 
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E hysterectomy is shown in Table II. The mean age for. 
all patients at the time of hysterectomy was 34 years. 


À summary of the clinical history and pathologic and 
operative findings in the 13 patients requiring re-. 


exploration is presented in Table II. The time interval 
from the original hysterectomy to re-exploration var- 
ied from five months to seven years and eight months 
with a mean of three years. | 

The size of the adnexal masses on re-exploration is 
presented in Table IV. Although most patients had 
cystic adnexal masses between 5 and 10 cm., the range 
- was from a 4 cm. hydrosalpinx to an 18 cm. hemor- 
rhagic corpus luteum cyst. 

Dense pelvic adhesions which made operation 
difficult often were an operative finding. Two patients 
sustained bowel injuries during the removal of residual 
adnexa. These were recognized immediately and re- 
-: paired without sequelae. ‘There were no other major 
complications. 


Comment | 

Carcinoma of the ovary following hysterectomy re- 
mains a controversial topic. In our study no patient was 
found to have an ovarian malignancy in the short 


period of follow-up. Counseller and associates! studied  ' 
1,500 patients with ovarian cancer and found that 4.5 - 


per cent had previously undergone hysterectomy for 
benign disease. Terz and colleagues? found an inci- 
dence of 5.1 per cent and Fagan and co-workers‘ re- 
ported an incidence of 7.5 per cent. The difficulty in 
interpreting these results lies in the absence of a de- 
nominator which would represent the total number of 
patients at these institutions who underwent hysterec- 


tomy with ovarian conservation during the time inter- - 


val cited. | 

In studying this problem from a retrospective 
standpoint, Randall' found two cases of ovarian car- 
cinoma in 915 women who had previously undergone 
hysterectomy. Gevaerts!? studied 303 Dutch women 
and reported a zero incidence of ovarian carcinoma 


among patients who had adnexal conservation at the » 


time of hysterectomy. Hollenbeck" has studied this 
problem with regard to statistical incidence rates of 
ovarian carcinoma. He concluded that, “Prophylactic 
oophorectomy might conceivably save 3 patients from 
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Table IV. Size of pelvic masses on 
re-exploration 


Size (em) - | No. of patients 
5-10 9 
10 3 


ovarian cancer if this were done routinely in 10,000 
hysterectomies.” 

The residual ovary syndrome has previously been 
studied by Christ and Lotze? and Grogan.? By examin- 
ing an 11 year experience, Christ found 202 patients 
who had previously had abdominal hysterectomy and 
were re-explored subsequently for ovarian disease. 
Grogan reported 122 patients. who were re-explored 
for residual ovaries. These studies, however, do not 


` provide the total number of patients who had under- 


gone abdominal hysterectomy with ovarian conserva- 
tion performed during the interval studied. 

In 1958, McCall and associates’ questioned the con- 
tinued function of the residual ovary. By studying such 


. parameters as hormonal levels, vaginal smears, and 


sexual histories, they concluded that the ovary re- 
mains functionally intact following hysterectomy. They 
wrote, "Over 9696 of the patients with retained ovaries 
had rugous, succulent vaginal linings, typical of young 
women with normal ovarian function." This has re- 
cently been substantiated by deNeef and Hollenbeck? 
who studied cytologic results from 207 patients who 
underwent abdominal hysterectomy with ovarian pres- 
ervation.. Thompson and colleagues? showed that 
ovaries conserved during radical abdominal hysterec- 
tomy continued to show cyclic estrogen and progester- 


. one levels. The finding of 10 corpora lutea in the 13 


patients cited in this study adds support to the con- 
tinued function of the residual ovary, 

In this study of 922 patients who underwent abdom- 
inal hysterectomy with ovarian consérvation, only 13 
(1.4 per cent) have required subsequent operation for 


adnexal pathology. After consideration of the great 


benefits to the patient of continued normal ovarian 
function, a recommendation is made for the retention 
of the ovaries at the time of abdominal hysterectomy in 
the premenopausal.patient. 
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Discussion 


DR. W. K. STILLWORTH, Charlotte, North Carolina 
(by invitation). A convincing argument for adnexal 
preservation at the time of pelvic operation for benign 
disease has been made. The decision as to adnexal con- 
servation is a constant, demanding decision that con- 
fronts the gynecologic surgeon. The pros and cons 
have been argued for 30 years, more or less, without 
conclusions. There is even more of a decision in the 
private practice of gynecology, for the physician must 
‘live with these patients in day-to-day life. The patient 


must be seen professionally per schedule and also in ` 


the community. Certainly any operation that the 
gynecologist performs, especially that with xi cm 
conservation, must be well planned. 


In our group practice, a typical private gynecologic . 


practice, there has certainly been no argument as 
to.adnexal preservation in the premenopausal or 


postmenopausal patient. The pronouncement by some 
that at age 35 years the adnexa should be removed has . 
not been accepted. The most logical age would be 45 to - 


- 50 years. BT 

The problems of replacement therapy are not only 
those of estrogen, for numerous réports in the litera- 
ture show that replacement therapy does not cover the 
protective effect of the ovary itself. There are numer- 
ous reports of the changes in carbohydrate metabo- 
lism, cholesterol, and triglycerides. and, certainly not 
the least, the problem of osteoporosis. These changes 


may be slowed but not M al reversed by estrogen: 


therapy. 
The Metropolitan Life actuaries assess the incidence 
of ovarian carcinoma to be 37 in 100,000 women. 


years pun 
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Thus, prophylactic adnexal removal would save per- 
haps 3.7 women in 10,000 hysterectomies. 

I reviewed the total number of patients undergoing 
total abdominal hysterectomy for a benign disease over 
a five year period at Presbyterian Hospital, Charlotte, 


. North Carolina. This consisted of 2,650 abdominal 


hysterectomies for benign disease. The follow-up of 
this group showed that 44 patients were subsequently 
re-explored for benign adnexal pathology, while two 
were explored for malignant disease. One patient had 
pseudomucinous cystadenocarcinoma of the ovary and 
the second had adenocarcinoma of the Fallopian tube. 
The benign lesions.found in the residual adnexa 
closely correlated with those reported here, except, 
that the Presbyterian study included eight endome- 
triomas, which I believe reflects a -difference 3 in clien- 
tele. ` : | 
In this same five-year period, 79 patients with ovar- 


ian malignancies were encountered, five of whom had 
' had previous pelvic operation. Three patients had vag- 
. inal hysterectomies. In two of the latter patients who 


were in their 30's when operation was performed, the 
malignant disease was diagnosed 15 and 18 years later. 
Tbe third had vaginal operation for procidentia at age 


. 67 years with diagnosis of the cancer three years later 


at age 70. 

Two postmenopatisal patients had undergone previ- 
ous abdominal hysterectomy with preservation of the 
ovaries. One developed ovarian cancer at age 82 with 
hysterectomy done 40 years previously. The second 
deveioped cancer at age 70 with hysterectomy done 19 
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High efficacy level of Gantrisin (sulfisoxazole) in urinary tract 


infections* 


As part of its continuing research and evaluation of its products, Roche 
Laboratories has reconfirmed just how effective Gantrisin is in treating acute 
cystitis. In this recent study, 91% to 93% of 286 patients had sterile urine or 
clear culture. The percentage varied according to the criterion. (See clinical 


chart.) 


Impressive safety of Gantrisin (sulfisoxazole) in most UTI 


patients 


Throughout three decades of experience, Gantrisin has displayed an excel- 
lent safety profile that has helped to make it the leading sulfonamide in UTI 
therapy. Side effects are usually mild and easily reversible. Severe adverse 
reactions have occurred, although rarely, so it is recommended that adequate 
fluid intake be maintained and frequent CBC’s and urinalyses with microscopic 


examination be performed during therapy. 


“Data on file, Medical Department, Hoffmann-La Roche Inc., Nutley, New Jersey 07110 


Before prescribing, please consult complete product in- 
formation, a summary of which follows: 


Indications: Nonobstructed urinary tract infections (mainly 
cystitis, pyelitis, pyelonephritis) due to susceptible organisms 
(usually E. coli, Klebsiella- Aerobacter, staphylococcus, 

P. mirabilis, P. vulgaris). IMPORTANT NOTE: /n vitro sensitivity 
tests not always reliable; must be coordinated with bac- 
teriological and clinical response. Add aminobenzoic acid to 
follow-up culture media. Increasing frequency of resistant or- 
ganisms limits usefulness of antibacterial agents, especially m 
chronic and recurrent urinary infections. Maximum safe total 
sulfonamide blood level, 20 mg/100 ml; measure levels as 
variations may occur. 


Contraindications: Hypersensitivity to sulfonamides; infants 


less than 2 months of age; pregnancy at term and during the 
rursing period. ` 
Warnings: Safety in pregnancy not established. Do not use 

for Group A beta-hemolytic streptococcal infections, as 
sequelae (rheumatic fever, glomerulonephritis) are not pre- 
vented. Deaths reported from hypersensitivity reactions, 
agranulocytosis, aplastic anemia and other blood dyscrasias. 
Sore throat, fever, pallor, purpura or jaundice may be early 
indications of serious blood disorders. CBC and urinalysis 
with careful microscopic examination should be performed 
frequently. 

Precautions: Use cautiously in patients with impaired renal 
or hepatic function, severe allergy or bronchial asthma. 
Hemolysis, frequently dose-related, may occur in glucose-6- 
phosphate dehydrogenase-deficient patients. Maintain ade- 
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In clinical evaluation Gantrisin (sulfisoxazole) 
demonstrated 91% to 93% effectiveness 
against the most common urinary tract pathogens 
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sulfisoxazole/Roche 


4 to 8 tablets (0.5 Gm each) stat; 2 to 4 tablets q.i.d. 


quate fluid intake to prevent crystalluria and stone formation. phrosis with oliguria and pt Periarteritis pe ag e - 

"Adverse Reactions: B/ood dyscrasias: Agranulocytosis, phenomenon have occurred. Due to certain chemical similari- 

aplastic anemia, thrombocytopenia, leukopenia, hemolytic ties with some goitrogens, diuretics —]ÀGMÓ > 

anemia, purpura, hypoprothrombinemia and methemo- thiazides) and oral jdn geile agents, sulfonamides have 
lobinemia; Allergic reactions: Erythema multiforme caused rare instances of goiter production, diuresis and hy- 
Stevens-Johnson syndrome), generalized skin eruptions, poglycemia as well as thyroid malignancies in rats following 

foliative dermatitis, anaphylactoid reactions, periorbital may exist. * 

edema, conjunctival and scleral injection, photosensitization, Supplied: Gantrisin (sulfisoxazole) 0.5 Gm tablets. 


arthralgia and allergic myocarditis; Gastrointestinal reactions: 
Nausea, emesis, abdominal pains, hepatitis, diarrhea, 


anorexia, pancreatitis and stomatitis; C.N.S. reactions: Roche Laboratories 
Headache, peripheral neuritis, mental depression, convul- Division of Hoffmann-La Roche Inc. 
sions, ataxia, hallucinations, tinnitus, vertigo and insomnia; Nutley, New Jersey 07110 
Miscellaneous reactions: Drug fever, chills and toxic ne- 
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Against Cancer Quacker 






















The anguish associated with cancer is compounded 
by the cancer quack. False hopes—harmful delays— 
devastating expenses—deceptive diagnoses—loss of 
life—these are hazards facing the cancer patient 
desperate enough to seek a cancer quack. 

T be problem: how to divert the patient 
from this tragic encounter. 

As medical guide, family counselor, trusted 
friend—you, doctor, play a major role in the 
fight against cancer quackery. 

We are here to serve as your partner. 

Our National Office maintains an up-to-date central 
clearinghouse for materials on unproven methods of 





cancer diagnosis and treatment. This is a unique operation 
and the principal source of such information in the 
country. Its services are widely used. Hundreds of 
inquiries are received and answered from all 
segments of the community, from coast to coast. 
To trigger grass-roots action, we have 
formulated a model State Cancer Remedy 
Act designed to control the promotion and 
sale of unproven methods of cancer 
management. This has helped to inspire 
some 20 states to enact or consider 
legislation against cancer quackery—with 
active support from the medical 
community. Copies of the model act, as 
well as copies of laws in effect, are available 
through our National and Division offices. 
In these actions against cancer quackery, 
as in all our efforts against cancer, ours 
is a lifesaving partnership. 


American Cancer Society 3. 
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: . indication ond vsoge-—For prevention of pregnancy, regnoncy rate using combinatic products with 35 meg. or 
more ethinyl estradiol or 50 mcg. or more mestranol is < 1/100 woman-years. Pregnancy rates for other methods have 
been published! One study showed positive ossociation between estrogen dose in oral controceptives (OCs) ond 
thromboembolic risk? Thus, it is prudent and in keeping with good therapeutics to minimize estrogen exposure. 
Product "prescribed should contoin the least amount of estrogen compatible with acceptable pregnancy rate and 
patient acceptance. It is recommended that new users be started on products containing 50 meg. or less estrogen. 
Contraindications — T hrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial! infarction, 
coronary artery disease, or past history of these; markedly impaired liver function; known or suspected breast 
carcinoma, estrogen-dependent neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding. 
WARNINGS 





OCs ARE ASSOCIATED WITH INCREASED RISK OF SEVERAL SERIOUS CONDITIONS INCLUDING VENOUS AND AR. 
TERIAL THROMBOEMBOLISM, THROMBOTIC AND HEMORRHAGIC STROKE, MYOCARDIAL INFARCTION, VISUAL 


DISORDERS, HEPATIC TUMORS, GALLBLADDER DISEASE, HYPERTENSION, FETAL ABNORMALITIES. PRACTI- 
TIONERS SHOULD BE FAMILIAR WITH THE FOLLOWING INFORMATION RELATING TO THESE AND OTHER RISKS. 


. Thromboembolic disorders and other vosculor problems. increased risk of thromboembolic and thrombotic disease 
associated with OC use is well established. A British study? demonstrated increased relative risk for fatal venous 
thromboembolism, two British** and three U.S. studies** increased relative risk for nonfatal venous thromboembo- 
lism. Two U.S. studies*?? demonstrated increased relative risk for stroke, not shown in prior British studies +3 It wos 
estimated OC users were 19 to 11 times more likely than nonusers to manifest these diseases without evident cause. 
In o British mortality study,? overall excess mortality from pulmonary embolism or stroke was 1.310 3.4 deaths/year/ 
100,000 users and increased with age. In a US. study®!9 of stroke with and without predisposing causes, it wos 
estimated thot risk of hemorrhagic stroke was 2 times greater and thrombotic stroke was 4.09 to9.5? times greater in 
users than nonusers. Mortality trends in 21 countries indicate that since OC introduction, changes in mortality from 
nonrheumatic cardiovascular disease were associated with changes in the prevalence of OC use in each country.!? 

in 1974 the English RCGP?? reported on its prospective study comparing users and nonusers: "A statistically 
significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers ore too smoll 
to justify on estimation of the degree of risk" They reported more superficial and deep vein thrombosis in users than 
nonusers. In 1976 a study of the British Family Planning Association! found a highly significant association between 
OC use ond stroke though total numbers were smoll, The increase in risk of venous thrombosis ond pulmonary 
embolism among users wos about fourfold and statistically highly significant. 

An increased risk of myocardial infarction (MI) associated with OC use was reported in Britain}*?7 as previously 
suspected? The morbidity study'** found the greater the number of risk factors for coronary artery disease (smok- 
ing, hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia} the higher the risk of 
developing MI, regardless of whether the patient was a user or not. OCs were considered an additional risk factor. 
Annual excess rate of fatal MI in British OC users wos estimoted as 3.5 coses/100,000 users aged 30-39 and 
. 20/100.000 users aged 40-44. '” (Estimates are based on British vital statistics, which show acute MI death rates 
2403 times less thon in the U.S. for women in these age groups.) Annual excess hospitalization rate for nonfatal MI in 

married British users was estimated as 3.5/100,000 users aged 30-39 and 47/100,000 users aged 40-44. 

Reports of thromboembolism following use of OCs with 50 mcg. or more estrogen received by drug safety com 
mittees in Britoin, Sweden and Denmark were compared with the distribution expected from market research esti- 
mates of soles? A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by soles. Products with 100 mcg. or more estrogen were 
associoted with higher risk of thromboembolism than those with 50-80 mcg. estrogen. The authors suggested that 
estrogen quantity may not be the sole factor. Any influence of progestogens was not considered, which may be 
responsible for certoin discrepancies in the data. No significant differences were noted between products containing 
the same estrogen dose nor between ethinyl estradio! and mestronol, Studies on thromboembolic risk with pro 
gestogen-only OCs have not been done. Cases have been reported for these products and they ore not presumed free 
of excess risk. 

Relative risk of OC use 1 month prior to hospitalization for various types of thromboembolism was calculated in a 
US. case-control study? If relative estrogenic potency ond possible influence of different progestagens are ignored, 
OCs may be divided into those with <100 mcg. and those with 2100 mcg. of estrogen. For all cases combined, 
larger doses were ossociated with only slightly higher relative risk; for idiopathic cases relative risk wos doubled 
with larger doses, but confidence limits overlapped and differences were not significant. Apparently there was no 
increased risk for cases with predispositions. Risk of thromboembolic and thrombotic disorders, in both users and non- 
users, increases with age. OCs are considered an independent risk factor for these events. 

Available dota were analyzed!* to estimate risk of death with various contraceptive methods. Estimates for each 
method included risk of contraceptive method (e.g., thromboembolism for OCs} plus risk attributable to pregnancy or 
abortion in case of method failure. This fatter risk varies with effectiveness. It was concluded that mortality with all 
methods is low compared with childbirth, except for OC use in women over 40, and that lowest mortality is with the 
condom or diaphragm backed up by eorly abortion. 

Risk of thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is 
further increased by smoking, hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
toxemia. Risk of MI in users is substantially increased over age 40 especially with other risk factors present. Use of 
OCs in women over 40 is not recommended. Physician and patient should be alert to earliest manifestations of 
thromboembolic ond thrombotic disorders (eg, thrombophiebitis, pulmonary embolism, cerebrovascular insuffi- 
ciency, coronary artery disease, myocardial infarction, retinal thrombosis, mesenteric thrombosis}. Should any of 
these occur or be suspected, OCs should be discontinued immediately. 

A four- to sevenfold increased risk of postsurgery thromboembolism was reported in users 17^ 1 feasible, dis- 
continue OCs ot least 4 weeks before elective surgery or during prolonged immobilization. Jo not resume until at 
least 4 weeks postsurgery. 

2. Ocular lessons. Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 
Discontinue sf there is unexplained, gradual or sudden, partial or complete joss of vision; proptosis or diplopia; 
papilledema: or evidence of retinal vascular lesions. 

. 3. Carcinoma Long-term estrogen in certam animals increases carcinomas such os those of breast, cervix, vagina, 
— liver. Some synthetic progestogens, none currently in OCs, increase incidence of benign and molignont mammary 
. nodules in dogs. There is now evidence thot estrogens increase risk of human endometrial carcinoma. In three case 
"control studies?! *? increased relative risk (4.5 to 13.9) was noted associating endometrial corcinomo with prolonged 
estrogen for menopausal symptoms in postmenopausal women. Risk was independent of other known risk factors 
and depended on duration of treatment?! and estrogen dose?* These data are supported by increased incidence of 
 endemetriai cancer since 1969 in 8 areas of the US. with cancer-reporting systems, which may be related to 
- rapidly expanding estrogen use?* There is no evidence that natural estrogens are more or less hazardous than syn- 
` -thetic ones at equi-estrogenic doses. Of the first 21 cases of endometrial carcinoma in users under 40, those without 
. predispositions (e.9., irregular bleeding before OCs, polycystic ovaries} occurred nearly always with the no-longer- 
~ marketed sequential OCs?* No statistical association is reported suggesting increased endometrial cancer with com- 
bination or progestoger-only OCs. 

Studies^?* shaw no increased breast cancer with OCs or estrogens. However. greater risk was noted in users with 
benign breast disease or long-term (2-4 years) use?! Risk of breosf concer with menopausal estrogens rose and further 
increased with duration of follow-up. Decreased benign breast tumors in OC users is well known 7 !213.26.31.33.34 

in summary, there is no confirmed evidence from human studies of increased cancer risk with OCs. Close sur- 
. veillance of all users is, however, essentiol. In undiagnosed persistent or recurrent abnormal vaginal bleeding, 
nonfunctional couses should be considered and appropriate diagnostic measures token to rule.out malignancy. 
Women with o strong family history of breast cancer or with breast nodules, fibrocystic disease, recurrent cystic 
mastitis, or abnormal mommogroms should be monitored carefully. 

4. Hepatic adenomas, hepatomas. hamartomas, regenerating nodules, focal nodular hyperpiosig, hemangiomas, 
hepatoceliuior carcinoma, etc. have been associated with OCs. Though benign ond rare they may rupture and couse 
tato! hemoperitoneum in short or long-term users. Risk may relate to duration of use. They should be considered in 
users with abdominal poin, tenderness, mass or shock. Hepatocellular carcinoma was noted in a few users 3 

5. Use in pregnancy, birth defects, malignancy in offspring. Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES may have increased risk cf vaginal or cervical 
concert Though OCs may not enhance this risk, such patients should be monitored carefully. From 30 to 90% of 





-— 




























exposed moy develop wen, defects Though dato ore unavailable i annot be presumed hate asco 
not act simiiorly. 

Reports suggest associations be fetal exposure to female sex hormones ond congenital anomalies te*! eo. 
multiple anomolies described by VACTERL for vertebrol, anal, cordioc, tracheoesophageal, renal and limb de 
fects*?^9 There appears to be preferential expression by moles®°5? There wos o 4.7-fold increased risk of limb- 
reduction defects in infants exposed in uterato sex hormones (OCs, hormonal withdrawal pregnancy tests or treatment 
for threatened abortion]?? Some exposures were very short. Risk of limb-reduction defects may be < 1 in 1000 live 
births. Carciovosculor defects in children exposed to female hormones, including OCs, during early pregnancy 
occurred at 18.2/1000 births, compared to 7.8 for those unexposed (P<. 05)*? 

Triploidy and possibly other polyploidy may be increased among abortuses from women who become pregnont 
soon post-OC?? These anomalies almost always abort spontaneously. It is unknawn if there is increased spontaneous 
abortion soon after stopping OCs. 

Female sex hormones were used for threatened or habitual abortion. There is considerable evidence that estragens 
are ineffective for this and no evidence that progestogens are effective. Safety of OCs in pregnancy has not been 
demonstrated. Pregnancy should be ruled out on using OCs and should always be considered i withdrawal bleeding 
does not occur. If 2 consecutive periods are missed pregnancy should be ruled out before continuing. If user deviates 
from the regimen, pregnancy should be considered at first missed period and OCs withheld. f pregnancy is confirmed 
the patient should be apprised of potential fetal risks and continuation of pregnancy discussed. Users discontinuing 
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Studies of lymphocyte populations in 


pre-eclampsia-eclampsia 


JOHN P. GUSDON, Jr., M.D. 
EUGENE R. HEISE, Pu.D. 
GLENN A. HERBST, M.A. 
Winston-Salem, North Carolina 


The possibility that the etiology of toxemia might be immunologic has been held for over 70 l 
years. In the past decade, numerous studies have been instituted in attempts to verify the | 
possible role of the immune system in this disease. The present study was undertaken as a 
probe to determine ifa gross difference in the numbers of T and B cell lymphocyte 
populations might exist between pre-eclamptic and normally pregnant women. Twenty-five 
normally pregnant women in the third trimester were compared to 25 pre-eclamptic women, 
and significant differences were noted. If, indeed, there is an immunologic basis for 
pre-eclampsia, it is more subtle than the methodology used in this study is capable of 


detecting. (AM. J. OBSTET. GYNECOL. 129: 255, 1977.) 


PERHAPS THE FIRST published suggestions that pre- 
eclampsia-eclampsia. might be the result of im- 
munologic reactions were made in the early part of this 
century.” ? However, few data which have withstood 
time and study have supported those earliest theories. 
A notable exception which led to a significant revival of 
interest in how immunologic phenomena may partici- 
pate in the disease process was the work of Seegal and 
Loeb.? It was this work which showed that there were 
antigens present in rat placental tissue which cross 
reacted with antigens present in rat kidneys. The injec- 
tion of heterologous anti-rat placental serum led to the 
production of chronic glomerulonephritis in those rats. 
The similarities between the effects of this disease and 
those of pre-eclampsia were apparent. The hyperten- 
sion, proteinuria, and edema associated with glomer- 
ulonephritis as a result of immunologic phenomena 
have been viewed by’ many observors as indica- 
tors of an immunologic basis for the syndrome of 
pre-eclampsia. A renewed interest subsequently devel- 
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oped in pursuing an immunologic etiology of the dis- 


. ease: pre-eclampsia. However, none of the evidence 


which has been accumulated has been sufficient to state 
unequivocally that the disease process is indeed the re- 
sult of or significantly associated with immunologic 
phenomena. 

It would seem to follow logically that if indeed pre- 
eclampsia is immunologically mediated it might be 
possible to detect alterations in subpopulations of lym- 
phocytes in patients with the disease. Almost all of the 
work that has been published has related to the 
serologic aspect of the immune systems, ie., either 


complement or specific antibodies. Other aspects of the 


immune response have been recently tested to deter- 
mine if they might play a role in eclampsia-pre- 
eclampsia. Most recently, a study of the spontaneous 
transformation of lymphocytes in pre-eclamptic and 
normal pregnancies was published by Gaugas and as- 
sociates.| Although they were unable to find any 
significant difference from normal in this study, they ` 
could nót exclude the possibility that an immunologic 
reaction involving.cell-mediated immunity may occur 
in pre-eclamptic as compared to normal pregnancies. 

The objective of the present study was to determine 
whether or not pre-eclampsia is associated with a 
change in T and B cell numbers in peripheral blood. It 
has been well documented that the immunocompetent 
lymphocytes can be divided into two general types on 
the basis of functional differences. T cells are small 
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Table I. T and B cell determinations 


Normal nonpregnant Normal pregnant 


No. of patients 20 
White blood cells/cu.mm. 5,600 x 1,500* 


Lymphocytes/cu.mm. 1,850 x 623 
E-RFC 6128 
Mean E-RFC/cu.mm. 1,129 + 156 
EAC-RFC 18.3 27 

`” EAC-RFC/cu.mm. 338 + 50 


. October 1, 1977 
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Pre-eclamptic prebnancy 
20 25 
9,100 + 2,500 9,600 + 3,000 
2,100 + 656 2,000 + 720 
65 29 67 + 10 
1,323 + 201 1,340 + 190 
© 20.126 22.1 + 8 
442 = 42 442 + 80 


With the 5 test, the only significant differences (P < 0.05) are the numbers of white blood cells per cubic millimeter in non- 
pregnant as compared to the pregnant patients, with both normal and pre-eclamptic pregnancies. 


*Mean + 1 S.D. 


lymphocytes that have adapted to perform certain 
specific immune functions by virtue of some influence 
of the thymus. B cells are small lymphocytes which 
have not been directly influenced by the thymus and 
are the progenitors of mature antibody-producing 
plasma cells. There is a requirement for two distinct 
lymphoid cell types in the development of humoral 
immune responses. Therefore, changes in the relative 
or absolute numbers of T and B cells in pre-eclampsia 
and eclampsia as compared to normal pregnancy 
might offer further clues as to the etiology of the dis- 
ease. Therefore, a prospective study was undertaken. 


Material and methods 


Patients. All studies were conducted on patients at 
the North Carolina Baptist Hospital, Winston-Salem, 
North Carolina, and on normal, healthy, nonpregnant 
employees of that institution. Venous blood was ob- 
tained from three groups of women: (1) normal, 
healthy, nonpregnant women of childbearing ages, (2) 
normal, healthy, pregnant women at term, but not in 
labor, (3) pregnant women in whom the diagnosis of 
pre-eclampsia had been made. Initially, a separation of 
mild and’ severe ‘pre-eclampsia was made, but later, 
when it became apparent that no differences were 
noted in the parameters being studied, they were 
grouped together. The diagnosis of pre-eclampsia was 


based upon standard criteria? In a previously nor- : 


motensive patient, in the third trimester of pregnan- 
cy, the development of a pressure of 140/90 or, in 
X previously hyper- or hypo-tensive patients, an eleva- 
tion of 30 mm. Hg systolic and 15 mm. Hg: diastolic 
above prior levels suggest pre-eclampsia. Severe pre- 
eclampsia was diagnosed in those patients who devel- 
oped further elevations of blood pressure (e.g., 160 
mm. Hg systolic or 100 mm. Hg diastolic, on two occa- 
sions, six hours apart with the patient at bed rest), pro- 
teinuria of 5 Gm. or more in 24 hours, and one or 
more of the following: edema, hyperreflexia, oliguria, 
visual disturbances, or pulmonary edema. With these 


criteria, seven of the patients studied had pre-- 
eclampsia classified as severe. - 

A complete blood count and a differential analysis of 
the white cells was obtained on each person in the 
study. Lymphocytes were then separated from the 
blood with Ficoll hypaque gradient.’ T and B lympho- 
cytes were then identified and enumerated with the E 
rosette test for T lymphocytes (E-RFC). The binding of 
erythrocytes sensitized with immunoglobulin (Ig) M 
antibody and complement was used to detect com- 
plement-receptor B lymphocytes, (EAC-RFC). The 
methodology used was tha: described by Aiuti and as- 
sociates? in a World Health Organization Workshop on 
T and B cells. Further identification of B lymphocytes 
was accomplished by immunoflourescence studies, with 
aliquots of each lymphocyte preparation, and commer- 
cial rabbit anti-human IgM, IgA and IgG.* The abso- 
lute concentration of T cells (E-RFC per cubic millime- 
ter) was calculated by multiplying the percentage of T 


.cells 5y the number of lymphocytes per cubic millime- 


ter. 

Membrane immunofluorescence studies were ac- 
complished because B lymphocytes in contrast to T 
cells? bear easily detectable membrane-associated im- 
munoglobulin. In the process of preparation of the 
lymphocytes, carbonyl iron incubation of the lympho- 
cytes effectively removes both granulocytes and 
monccytes from leukocyte suspensions, eliminating 
these cells as a source of false positive B cell indica- 
tors.!? 


Results 


The results of our studies with the use of rosette 
formation to enumerate the numbers of T and B lym- 
phocytes in the different categories of people studied 
are presented in Table I. A significant increase in the 
absolute number of leukocytes, primarily polymor- 
phonuclear cells, was noted to occur in pregnancy. The 


*Cappel Laboratories, Inc., Downington, Pennsylvania. 
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absolute number of lymphocytes did not increase. T 


cell determjnations (E-RFC) were essentially the same 


in all the groups studied. The percentage and concen- 
tration of B cells, as determined by their ability to form 
rosettes with sheep erythrocytes coated with rabbit 
antibody ` and complement . (EAC-RFC), are -also 
presented in Table I. No significant differences were 
noted between any of the groups studied. Aliquots of 
each lymphocyte preparation from pregnant patients 
which were studied for their rosette-fortning functions 
were also studied by membrane fluorescence. No 
significant differences in these two categories of preg- 
nant patients were observed. 


Comment RM i 


. In the present study, the T cells were identified by 
their ability to form nonimmune rosettes with sheep 
erythrocytes. B cells were defined by membrane im- 
munoglobulin determined by immünofluorescence: In 
addition, complement-receptor B lymphocytes were 
identified by their ability to form rosettes witli sheep 
erythrocytes coated with rabbit antibody and comple- 

ment. Pregnant women who developed pre-eclampsia 
did not differ significantly from women with normal 
pregnancies with respect to the proportion Or absolute 
numbers of T and B lymphocytes (Table. H). 

Many studies which have attempted to relate im- 
munologic phenomena to the disease of pre-eclampsia 
have recently been reviewed. Almost all of the work 
which has been accomplished tó date has been a study 
of serologic immunologic phenomena, as related to 
either antibody or complement, The production and 
secretion of antibody is a function of the B cell? Be- 
cause past studies have not given us a clear indication 
of the immunologic role tliat may occur in pre- 
eclampsia, it was thought that the present study might 
offer some advantage. In the past, studies have been 

conducted primarily on the end products of B cell 
stimulation. However, one study of lyinphocyte func- 
tion by Gaugas and associates! has shown that there is 
no difference in spontaneous lymphocyte transforma- 
tion in pregnancies complicated by pre-eclampsia. This 
would suggest only that T cells are unstimulatec. It is 
possible that had these lymphocytes been exposed to 
the appropriate stimulating antigens of placental ori- 
gin a significant difference might have been noted. 
Carr and associates? have shown that in the third 
trimester maternal lymphocytes are undergoing con- 
stant low-level stimulation. Enumeration of the differ- 
ent lymphocyte cell types is insufficient to determine 
whether or not a disease is immunologically mediated. 

T cells are primarily responsible for cell-mediated 
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Table If, Immunioglobulin-bearing lymphocytes in 
peripheral blood of women. with pre-eclampsia or 
normal pregnancy 


— Preghancy 





792 5.2% 
8.4 + 5.7. 


Normal (6) 
Pre-eclamptic (6) 





*Mean + 2 S.D. 


immunity. B lymphocytes are mainly -associated with 
the production of antibody. We have noted a differ- 
ence in numbers of B lymphocytes as determined by 
either miembrane flourescence or EAC’ rosette forma- 
tion on the same sample. However, not all B lympho- 
cytes are EAC positive, and not all lymphocytes which 
are EAC positive are B lymphocytes. Therefore, it is of 
some, value to determine the types of cells being mea- 
sured by using as many rharkers as possible. Our data 
seem to correspond reasonably well with other pub- 
lished normal lymphocyte concentration levels. 

' There are multiple such populations of T cells which 
act as regulators of the immune response.“ It appears 
that one population acts'as helper cells and i increases 
the immune resporise while another. population of T 
cells causes a suppression of the immune response. Not 
only i is it possible that loss of suppressor T cells might 
lead: to. some autoimmune diseáses such as pre- 
eclampsia; but also it'has become apparent that ex- 
perimentally . induced tolerarice is not ‘obtained 
through a single mechanism but through several dif- 
ferent mechanisms. A state of central unresponsiveness 
appears to be the result ofa deletion of competent cells 
and best represents: unresponsiveness- to self.!5 It’ is 
necessary that we consider the possibility, among 
others; that. if. the” disease of pre- eclampsia is im- 
munologically mediated it might be the result of an 


altered state. of tolerance. In contrast. to central unre- 


sponsiveness there: are other ‘states of experimentally 
induced tolerance in which competent cells are present 
but are unable to produce a detectable response by the 
methods used. In these situations, competent. cells may 
be suppressed by appropriate modulation of regulat- 
ing mechanisms of the lymphoid. System which have 
resulted in peripheral inhibition of the immurie re- 
sponse. Among these peripheral meclianisms would be 
antibody itself, acting as a peripheral inhibitor of the 
immune response. Until we have determined the pre- 
cise- etiology of this disease; it would seem that specific 


prevention of the disease may elude us: 


This study does not rule out the possible contribu- 
tion by the immune system to the disease of pre- 
eclampsia. The immune system is exquisite in its com- 
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plexity. This attempt to implicate its possible role has 
been based upon the premise that immunologic media- 
tion of the disease would be reflected by a detectable 


change in either the T or B cells. This has not been 
found. The.changes, if they exist, are prebably more 
subtle. | 
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Discussion | 

DR. STANLEY A. GALL, Durham, North Carolina, (by 
invitation). Dr. Gusdon and associates have provided us 
with studies of the percentages of T and B lymphocytes 
in patients who have, normal pregnancies and those 
who have developed pre-eclampsia and have provided 
us with a discussion of some of the’ relationships to 
explain an immunologic basis of toxemia. | 

Development of accurate methods for enumeration 
of T and B lymphocytes in human peripheral blood 
has led to many reports on T and B cells in various 
pathologic states. Dr. Gusdon's report on T and B cells 
in pre-eclampsia is appropriate and timely. Just as B 
cells can be subdivided on the basis of surface im- 
munoglobulins into various subpopulations, T cell 
subpopulations with differing biological properties 
exist; perhaps some are responsible for production of 
one or more mediators of cellular immunity, some for 
homograft rejection, some for deoxyribonucleic acid 
synthesis in response to an extrinsic antigen or mito- 
gen, and some for cytotoxicity against tumor cells. 

' The most widely used method for enumeration of 
human T cells depends upon their ability to bind sheep 
red blood cells (SRBC) in a characteristic configuration 
termed a "rosette." The rosette-forming cells (RFC) are 
unequivocally T derived.! When SRBC and human 
lymphocytes are incubated for a short time, some of 
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the T cells form rosettes, whereas longer incubation 
permits all T cells to bind. The short-term population 
averages 28 + 6.5 per cent of the peripheral mononu- 
clear cells whereas the total T cells determined by the 
rosette method and by immunofluorescence with 
anti-human T cell sera are 70 + 8 per cent.” 

The short-incubation T cells (Ts) appear to be a sub- 
population of T cells more involved in cellular immu- 
nity than is the total T cell population (T). Therefore, 
Tr may be normal but Ts abnormal. For example, in- 
jection of facillus Calmette-Guerin into a melamotic le- 
sion can increase Ts but not T4? 

If we break down Dr. Gusdon's figures somewhat, 
we find normal nonpregnant patients to have 61 per 
cent T cells, normal pregnant patients 63 per cent T 
cells, and toxemic patients 67 per cent T cells whereas 
the B cells are 18 per cent, 20 per cent, and 22 per cent 
for the same respective groups. The authors seem to be 
measuring total T cells which is the least sensitive mea- 
surement of the various T cell subpopulations in ab- 
normal states. The authors also have presented their 
data concerning immunoglobulin-bearing lymphocytes 
in peripheral blood. They show no differences in 
the percentages of IgG, IgA, and IgM lymphocytes in 
their study groups. However, the percentages of Igf5 
and IgA lymphocytes appear to be 50 per cent lower 
than those reported by other authors.* ? 
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I can only echo Dr. Gusdon’s brief review of the 
various possibilities for an immunologic basis of tox- 
emia of pregnancy. Although this report does not show 
alterations of either T or B cells in normal or abnormal 
pregnancy, many subpopulations remain to be evalu- 
ated. That the etiology of toxemia of pregnancy can be 
other than tmmunologic does not seem likely, but the 
proof is still in our future. 


REFERENCES 


I. Wybran, J., and Fudenberg, H. H.: Rosette formation, a 
test for cellular immunity, Trans. Assoc. Am. Phys. 84: 
» 209, 197]. 


Lymphocytes in pre-eclampsia /eclampsia 259 


. Wybran, J., and Fudenberg, H. H.: Thymus-derived 


rosette-forming cells, N. Engl. J. Med. 288: 1072, 1973. 


. Lieberman, R., Epstein, W. and Fudenberg, H. H.: Im- 


munopathologic changes in patients with cutaneous 
malignant melanoma following intratumoral inoculation 
of BCG, Int. J. Cancer 14: 401, 1974. 


. Papamichail, M., Brown, J. C., Holborow, E.: Immuno- 


globulins in the surface of human lymphocytes. Lancet 2: 
850, 1971. 


. Froland, S., and Natvig, J. R.: Surface bound immuno- 


globulin as a marker of B lymphocytes in man, Nature 
(New Biol.) 234: 251, 1971. 


Conservative management of pre-eclamptic and 
eclamptic patients: A re-evaluation 


WILLIE A. ANDERSEN, M.D. 
GUY M. HARBERT, Jr., M.D. 
Charlottesville, Virginia 


A philosophy of conservatism in regard to termination of gestations complicated by 
pregnancy-induced hypertension has been practiced at the University of Virginia Hospital 
for many years. The advent of improved methods to evaluate the intrauterine fetal status 
prompted retrospective review of 246 pre-eclamptic and 13 eclamptic patients managed 
during the antepartum period. Continuous magnesium sulfate in‘usion for periods up to 144 
hours (265 grams) was the therapeutic measure used for prevention or control of — 
convulsions. Average duration of predelivery hospitalization increased 8.7 days, and the 
incidence of neonates requiring intensive care increased 10.9 per cent with the use of tests 
to evaluate intrauterine fetal status. Frequency of spontaneous onset of labor and vaginal 
delivery decreased 18.6 per cent. The uncorrected perinatal mortality rate for all antepartum 
patients was 7.0 per cent. The mortality rate for infants of mothers with superimposed, 
severe or convulsive disease was significantly less in pregnancies in which tests of 
fetoplacental status were employed (8.2 per cent) compared to pregnancies in which they 
were not (15.2 per cent). The only rnaternal death was a 41-year-old patient with severe 
pre-eclampsia who suffered a cerebral vascular accident on the fifth hospital day. These 
data reiterate the value of conservative management with meticulous individualized care. 


(AM. J. OBSTET. GYNECOL. 129: 260, 1977.) 


POLICY AT THE University of Virginia in regard to 
timing of delivery of the patient with pregnancy- 
induced hypertension has been consistently conserva- 
tive. Although it is recognized that termination of 
pregnancy is the only definitive cure of the disease pro- 
cess, treatment has been continued as long as there is 
progressive improvement in symptomatology. The 
specific aims of this treatment philosophy are to pre- 
vent convulsions; stabilize the patient's basic cardiovas- 
cular, renal, and electrolyte status; and permit in- 
trauterine development of greater fetal maturity. 
Intravenous infusion of magnesium sulfate has been 
the therapy of choice for prevention or control of con- 
vulsions during the initial hours of observation and the 
intrapartum period. Bed rest and sedation with 
phenobarbital or morphine have remained the 
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mainstay of antepartum and postpartum therapy. Con- 
stant emphasis is placed on meticulous individualiza- 
tion of care. The advent of improved methods for 
evaluation of fetoplacental function and fetal maturity 
prompted this retrospective re-evaluation of our man- 
agement of the patient whose gestation is complicated 
by pre-eclampsia or eclampsia. 


Material 


Diagnosis of pre-eclampsia was made in the presence 
of hypertension with proteinuria and/or edema in-. 
duced by pregnancy during the last half of gestation, 
according to the classification of the Committee on 
Terminology of The American College of Obstetri- 
cians and Gynecologists.! The occurrence of convul- 
sions, not caused by coincidental neurological disease 
in a woman who also fulfilled the criteria for pre- 
eclampsia, was the basis for the diagnosis of eclampsia. 
For the period between January 1, 1970, and June 30, 
1976, 552 patients with confirmed diagnosis of pre- 
eclampsia were available for review. Of these patients, 
45 per cent were initially seen and managed during the 
antepartum period and 55 per cent had the first diag- 
nosis and treatment during the intrapartum or 
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Table I. Race, parity, age, and prenatal care : 
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No. of 
Severity of disease patients at risk 
Antepartum disease — : 
Pre-eclampsia 178 61 117 
Severe pre-eclampsia 68 22 46 
Eclampsia 13 9 4 
Total 259 92 167 
Intrapartum and postpartum disease 
Pre-eclampsia and " 306 183 123 
severe pre- 
eclampsia 
Eclampsia 7 3 4 
313 186 127 


Total l 






No. of patienis 





receiving 
(mean + S.D.) prenatal care 
1.9 115 | 999 +66 170 
1.8 49 29.5 + 6.5 59 
L4 1i 18.7 € 4.2 6 
19 175. 99.1 + 6.5 935 
i 
1.9 , 201 21.9 * 6.1 161 
24 4 23,7 £94 — 6 
1.9 205 21.2 + 6.3 268 


Table II. Duration of hospitalization before delivery and pharmaceutical agents used in treatment of 
patients with antepartum disease in relation to use of procedures for intrauterine evaluation of fetal status 





No. of 

predeliuery 

hospital days 
(mean + S.D.) 


. No. of 
patients at risk 


Severity of disease 


Group with intrauterine evaluation 


Pre-eclampsia 42 9.7 + 1.8 
Pre-eclampsia (with pre- 27 20.2 + 1.2 
disposing conditions) 
Severe pre-eclampsia 30 17.9 +. 1.8 
Severe pre-eclampsia 13 30.6 + 4.9 
(with predisposing 
conditions) i 
Eclampsia 2 8, 1] 
Total 114 16.74 4.8 — 
Group without intrauterine evaluation 
 Pre-eclampsia 89 5.4 + 0.3 
Pre-eclampsia (with pre- 20 L2 4 L2 
disposing cónditions) l 
Severe pre-eclampsia 17 19.1265 
Severe pre-eclampsia . 8 12.3 x: 2.9 
(with predisposing 
condition) l 
Eclampsia 1l 12.0 x 2.7 
Total 145 Be ual 


No. of patients receiving specific pharmaceutical agents 
Magnesium sulfate 


Dosage (mean + S.D.) 


5 94 ]9.2- 8.9 542+ 7.8 
4 12 17.7+ 2.8 524+ 68 
1] 4 23 35.2+ 6.2 90.2 + 13.9 
5 2 10 400+ 9.4 90.5 + 21.8 
i "2 2 81, 81 157, 203 
26 8 71 28.824 5.1 74.2 + 14.7 
19 56 20.24 2.2 57.6 € 5.6 
T 13 20.9+ 54 60.2 + 10.9 
10 2 12 45.32 7.4 125.6 + 24.6 
6 2 7 25.3+411.8 70.0 + 16.8 
E l 10 58.93 4.6 152.6 + 21.3 

49 5 98 


' ` : 26.9+ 4.8 76.8 + 18.2 


postpartum period. During the interval of six and a 
half years covered by this review,.there were 8,093 con- 
secutive premature and term deliveries at this institu- 
tion. The frequency of pre-eclampsia for the entire 
series, one pre-eclamptic pregnancy for every 15 in- 
` fants delivered, reflects the referral nature of the pa- 
tient population. In order to include all patients man- 
aged for eclampsia since a previous survey terminated 
om December 31, 1963,’ review of patients with the 
convulsive form of disease was extended to January 1, 
1964. Twenty patients were managed for eclampsia in 


this 11% year period. Two patients who experienced 
convulsions associated with cerebral manifestations of 
thrombotic thrombocytopenic purpura complicating 


their pregnancies? were not included. The frequency 
of eclampsia for the entire period was one in 919 de- 


liveries. Thirteen of the 20 cases have occurred since 
January 1, 1970, an instance of one in 623 deliveries. 
The race, parity, age, and prenatal care characteris- 


tics of these patients are shown in Table I. The ante- 
'partum pre-eclamptic patients were divided according 
to moderate and severe manifestations of the dis- 
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Table III. Gestational age, route of delivery, initiation of labor, and indication for cesarean section in patients 
with antepartum disease in relation to use of procedures for irtrauterine evaluation of fetal status 


Method. of delivery (No. of patients) 






Vaginal Abdominal 


Group with intrauterine evaluation 


Pre-eclampsia 42 39.6 +04 ` 25 5 ] 11 

Pre-eclampsia (with 27 39.2 + 0.6 17 5 2 3 
predisposing conditions) 

Severe pre-eclampsia 30 37.0 + 0.9 10 7 ll 2 

Severe pre-eclampsia (with 13 36.1 + 1.9 6 l 4 2 
predisposing conditions) 

Eclampsia 2 33.0, 37.0 1 1 

Total 114 38.4 + 1.1 59 18 18 19 

Group without intrauterine evaluation 

Pre-eclampsia 89 39.4 + 0.3 60 6 23 

Pre-eclampsia (with 20 | 39.4 + 1.3 15 2 l 2 
predisposing conditions) 

Severe pre-eclampsia 17 38.2 * 1.1 l1 2 I 3 

Severe pre-eclampsia (with 8 36.4 + 1.3 6 l l 
predisposing conditions) 

Eclampsia H 519225 10 l 

Total 145 38.7 + 1.7 102 11 4 28 

Treatment 


ease. Severe pre-eclampsia was classified on the basis of 
occurrence of: blood pressure of 160 mm. Hg or more 
systolic or 110 mm. Hg or more diastolic on at least two 
occasions at least six hours apart with the woman at bed 
rest; proteinuria of 5 Gm. or more in 24 hours; 
oliguria; cerebral or visual disturbances; epigastric 
pain; or pulmonary edema or cyanosis. Of the antepar- 
tum pre-eclamptic patients, 26 met these criteria. 

Although the nonwhite population in the University 
referral area approximates 25 per cent, the incidence 
of pre-eclampsia and eclampsia was essentially equal in 
distribution between the black (48.6 per cent) and 
white groups (51.4 per cent). The average number of 
pregnancies per patient was 1.9; however, 66 per cent 
of the women were pregnant for the first time. 

The patient’s ages ranged from 11 to 42 years with a 
mean age of 21.6 years. Of the patients, 46 per cent 
were 19 years of age or less and 76 per cent were under 
25 years of age. For the purpose of this survey, pre- 
natal care was defined as the patient being seen by a 
physician on at least one occasion during pregnancy 
prior to the pathophysiologic findings necessitating 
hospitalization. By this liberal definition, 89 per cent of 
the pre-eclamptic and 60 per cent of the eclamptic pa- 
tients had received prenatal care during the affected 
pregnancy when the signs and symptoms of preg- 
nancy-induced hypertension were absent, early, or 
ignored. 


Table JI summarizes the average duration of hos- 
pitalization prior to delivery and the pharmaceutical 
modalities employed in treatment of the 259 patients 
experiencing antepartum pre-eclampsia or eclampsia. 
The patients were divided into two major groups based 
on whether tests of fetoplacental function (estriol) 
and/or indices of fetal maturity’ (amniotic fluid: ma- 
ternal serum creatinine ratio, amniotic fluid bilirubin 
delta optical density, and/or amniotic fluid leci- 
thin:sphingomyelin ratio) were employed in their 
evaluation and management. Of the patients receiving 
these laboratory evaluations, 88 per cent have been 
treated since January 1, 1973. 

The pre-eclamptic patients were further subdivided 
on the basis of whether other factors, such as hyperten- 
sive cardiovascular disease, renal disease, diabetes, or a 
previous pregnancy complicated by "toxemia," gen- 
erally considered to predispose a gravid woman to the 
pathophysiology of pregnancy-induced hypertension, 
were present. The 68 patients with known predispos- 
ing factors included 22 who were hypertensive and ex- 
perienced superimposed pre-eclampsia, six who had 
significant cardiac disease, seven with chronic renal 
disease without associated hypertension, and seven pa- 
tients who were diabetic. Twenty-five women, 31 per 
cent of the multigravid patients, gave a history of hav- 
inz had pre-eclampsia with an earlier gestation. Three 
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patients had a previous diagnosis of eclampsia. Only 
three of the antepartum eclamptic patients had 
documented predisposing medical conditions. 
Duration of hospitalization prior to delivery for the 
entire group averaged 11.9 days. The maximum dura- 
tion was 52 days. All but two patients received 
phenobarbital* for sedation. The dosage usually 
prescribed was 120 mg. every six hours, although other 
combinations were used. Diuretics, on either a short- or 
long-term basis, were used in 28 per cent of the pa- 
tients. The frequency of usage was related, in part, to 
the severity of the disease process and the presence of 
predisposing medical conditions. Hydralazine, some- 
times in combination with propranolol and/or methel- 
dopa, was employed in 13 patients, all of whom ex- 
hibited either severe pre-eclampsia or eclampsia. In 
general, these agents were administered to patients 
who exhibited signs of hypertensive encephalopathy 
but, on occasion, were given on the basis of diastolic 
blood pressures above 120 mm. Hg. One hundred 
and sixty-nine patients received magnesium sulfate. The 
magnesium ion was given exclusively by intravenous 
infusion according to a protocol practiced at this in- 
stitution since 1954, to establish and maintain a serum 
magnesium level of approximately 6 to 8 MEq. per 
liter. The average duration and dosage of magnesium 
therapy varied in relation to the severity of the disease 
process and the presence of predisposing conditions 
and were not statistically different between those pa- 
tients in whom fetoplacental evaluation studies were 
performed and those in whom they were not. The 


maximum duration of continuous intravenous infusion 


was 144 hours. The maximum dosage was 265 Gm. 
The decision to use magnesium sulfate in the pre- 
eclamptic patient was based on the presence or absence 
of hyperreflexia. The only eclamptic patient who did 
not receive magnesium sulfate had an intrauterine 
fetal death at the time of admission and was managed 
by sedation and morphine in anticonvulsive dosages. 
Only one mother, in whom the control valve of the 
constant-infusion pump malfunctioned, exhibited evi- 
dence of severe magnesium toxicity. 


Labor and delivery 


The number of pregnancies at risk, average gesta- 
tional age, and route of delivery, as well as the method 
of initiation of labor and indications for abdominal de- 
livery for those patients with and without laboratory 
evaluations of intrauterine fetal status, are collated in 
Table III. Average gestational age was 38.4 weeks and 


*Luminal sodium, Winthrop Labs., New York, New York. 
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did not vary significantly for comparable degrees of 
severity of disease between the two major study groups. 
Spontaneous onset of labor and vaginal delivery oc- 
curred in 62.1 per cent of the total population. Of the 
114 patients in whom laboratory procedures were used 
to evaluate the intrauterine condition of the fetus, 51.7 
per cent experienced spontaneous onset of labor and 
vaginal delivery. Of the 145 patients not receiving 
these tests, 70 per cent were delivered vaginally after 
spontaneous initiation of labor. ^ 

Artificial termination of pregnancy by induction of 
labor and vaginal delivery or by cesarean section was 
accomplished in 37.8 per cent of the patients. While 
the over-all cesarean section rate was 26.6 per cent, 
only 8.4 per cent were performed because of toxemia 
per se. Cesarean sections were performed for other 
obstetric conditions, such as fetopelvic disproportion 
and previous abdominal delivery, in 47 patients. 

Indications for intervention in the group of patients 
with evaluation of intrauterine status were adequate 
control of the disease process and evidence of fetal 
maturity in 17 of the 36 patients. Labor was induced in 
11 patients because of decreasing urinary estriol excre- 
tion or poor control of maternal status. Cesarean sec- 
tion was performed in four of these patients. Primary 
abdominal delivery was performed in eight instances 
because of deteriorating fetal condition judged by uri- 
nary estriol excretion and/or abnormal fetal heart rate 
patterns. The majority of the procedures for artificial 
termination of pregnancy in the group not having an- 
tepartum intrauterine evaluation were performed at 
the discretion of the attending physician when the 
maternal condition was stable and clinical factors indi- 
cated acceptable fetal maturity. Three of the four pa- 
tients delivered abdominally experienced spontaneous 
onset of labor. l _ 


Morbidity and mortality rates 


Table IV summarizes neonatal morbidity and the 
perinatal mortality rate as related to birth weight and 
duration of infant postdelivery hospitalization. The 
presence of nine multiple gestations in the 259 preg- 
nancies resulted in a total of 268 infants at risk. 
Among the surviving infants, the incidence of neonatal 
morbidity, defined as requirement of newborn inten- 
sive care treatment during the immediate neonatal 
period, was 16.0 per cent. Morbidity for 18 of the 26 
infants in the group having intrauterine evaluation of 
fetal status was related to respiratory distress, prema- 
turity, and/or growth retardation. Eight of these were 
delivered after spontaneous onset of labor. Artificial 
termination of pregnancy was necessitated by urinary 
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Table IV. Neonatal morbidity and perinatal deaths in patients with antepartum disease in relation to 


use of procedures of intrauterine evaluation of fetal status: 


Morbidity in surviving infants — Deaths 


Birth weight 
Severity of disease atrisk | à range (Gm.) 
Group with intrauterine evaluation i , ' 
Pre-eclampsia ` 43 - 6 + 2,510-3,070 (2,808) 
Pre-eclampsia (with 28 3 . 2,130; 2,410; 2,750 
predisposing conditions) ^. 
Severe pre-eclampsia 29 14 1,100-2,610 (1,978) 
Severe pre-eclampsia (with 14 2 1,440; 1,840 
predisposing conditions) " NN. 
Eclampsia a 2 B 1,550 ` 
Total . 118 26 1,110-3,070 (2,179) 
Group without intrauterine evaluation ME 
Pre-eclampsia . 93 10 1,260-3,540 (2,214) 
‘Pre-eclampsia (with SE 2 2,940; 8,080 
predisposing conditions) i 
Severe pre-eclampsia 18 2 1,250; 1,990 
Severe pre-eclampsia (with 9 l 2,500 ` 
predisposing PORNON l . s 
Eclampsia - ll 2 1,900; 1,980 
Total- "LN 159 17 1,250-3,540 (2,225) 


Numbers in parentheses are averages. 


estriol excretion rates below 5.0 mg. per 24 hr. (four 
patients) or by maternal complications, including’ two 
mothers with retinal detachment. Magnesium ‘toxicity 
was the causé of morbidity in one infant. The remain- 
ing seven infants required newborn intensive care be- 
cause of erythroblastosis (two), sepsis (two), hypogly- 
cemia, ‘pneumothorax, and meningocele. In.the group 
of infants not receiving intrauterine evaluation, spon- 
taneous onset of labor. occurred in 14 cases, including 
the nine infants weighing less than 2,000 grams. For 
the eight’ infants . weighing 2,200 grams or’ more, 
morbidity was related to sepsis (three), dysmaturity 
(two), meconium aspiration, hemangioma, and mater- 
nal idiopathic thrombocytopenic purpura. 

The uncorrected perinatal mortality rate for patients 
with antepartum disease was 7.0 per cent. The three 
neonatal’ deaths of infants. weighing udi than -1 ,500 
grams were related to “prematurity.” One infant, 
weighing 2, 140 grams, died of multiple congenital. ab- 
normalities. Deatlis of neonates weighing over 2, 500 
grams were attributed to sepsis associated with pro- 
longed rupture of the membranes and eridometritis i in 
one instance- and to massive intracranial hemorrhage 
| following: a mid-forceps delivery-of a diabetic mother 
with severe pre- eclampsia and decreasing ‘urinary es- 


2 





Range of 
days in Neonatal Stillbirths 
newborn 
intensive | No. of | Birth weight | No. of | Birth weight 
care unit | infants | range (Gm.) | infants | range (Gm.) 
1-22 (8.7) © 2 1,380; 1,710 
15, 9,.15 
3-55 (15.1) 1 863 
46, 13 3  1,200and 1,260 1 «1,000 
| 3,280 | 
25.* l 1,550 
1-55 (17.6) 3 1,200-3,230 5 863-1,710 
- (1,896) (1,120) 
3-50 (19.0) 2 2,140; 3,460 
18,33 - i 2 3,180; 3,370 
19,5 ` ] 1,120 2 1,120; 810 
10 l 2 1,225; 2,030 
16, 18 .2 800; 770 
3-56 (19.2) 3 1,120- 3,460 8 770-3,370 
i (2,240) (1,790) 


triol excretion in the other. The eight cases with 
stillborn infants weighing less than 1,500 grams in- 
cluded one fetus papyraceous twin, one with anen- 
cephaly, one patient with absent fetal heart tones on 
admission, and one patient with severe pre-eclampsia 
in whom fetal heart tones became undetectable 72 
hours after admission. Three stillbirths were associated 
with zbruptio placentae occurring on the second (3,040 
gram infant) and fifth (1,550 and 1,710 gram infants) 
hospital days. One intrapartum death of a 3,180 gram 
infant resulted from prolapse of the umbilical cord and 
one (3,370 gram infant) from intrauterine sepsis with- 
out clinical evidence of Topui amniochorionic 
membranes. : 

There were six perinatal deaths among the 318 in- 
fants born to the 313 mothers with pre-eclampsia- 
eclampsia diagnosed and treated during the intrapar- 
tum cr postpartum period. ` 

The single maternal death occurred in a 41-year-old 
multigravid patient admitted from the Emergency 
Rooni at approximately 36 weeks' gestation because of 
confusion and frontal headache. She was managed for 
severe pre-eclampsia with considerable improvement 
in clinical status. After initial treatment, the blood 
pressure consistently remained less than 140/90 mm. 


+ 
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Hg. On the fifth hospital day, she experienced a sub-. 


arachnoid hemorrhage, resulting in irrevocable coma. 


She was delivered of a viable 2,740 gram infant by 


cesarean section but she did not regain consciousness. 


Comment 


Pre-eclampsia and eclampsia continue to impose 
significant danger to mother and fetus despite docu- 
mentation that deaths from these complications of 
pregnancy are decreasing. * At the University of Vir- 
ginia Hospital, it has been considered unwise to 
superimpose the additional trauma of labor and deliv- 
ery or of operation upon a patient with uncontrolled 
arteriolar spasm and disturbed cardiovascular physi- 


ology. Although it is. recognized that termination of l 


pregnancy is the only definitive cure of the patho- 


physiologic events of pre-eclampsia and eclampsia,- 


an arbitrary time period for delivery of all patients 


with these complications has not been thought to be ` 


necessarily in the best interest of either the mother or 
the fetus. This general treatment philosophy does not 
imply a passive approach but, rather, demands active 
efforts directed toward achievement of specific goals. 
The first goal is prevention or control of convulsions 
and stabilization of the patient's basic cardiovascular 
status. Continuous intravenous administration of mag- 
nesium sulfate by an established protocol is considered 
to be the most rapid, efficient, and safe pharmaceutical 
approach for accomplishing this goal. Magnesium sul- 
fate therapy is continued until the patient has been 
delivered or until satisfactory stabilization of other as- 


' pects of the disease allows disposition on continuing 


gestation in the interest of greater fetal maturity. With 
proper monitoring, the prolonged periods of adminis- 
tration and large cummulative dosagés of magnesium 
sulfate (Table II) engendered by this therapy have not 
been detrimental to the mother. Fetal safety is evi- 
denced by ‘the fact that only one infant im the entire 
series required special intensive care because of mag- 
nesium toxicity. Diuretic and antihypertensive drugs 


, have been employed only infrequently and for specific 


clinical indications. 
The second goal of management is to evaluate the 


full extent of the effects of the disease procéss on - 


mother and fetus. Hospitalization is an essential part of 
this treatment protocol: Only in this way can the pa- 
tient experience minimal physiologic stress and the 
laboratory adjuncts needed to help assess maternal 
conditions, especially renal and hepatic. function, be 
completely implemented. Simultaneously, the proce- 
"dures available to assist in evaluation of fetaplacental 
function and fetal maturity are instituted. Therapy 


t 
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during this period is based primarily on the use of 
sedation and bed' rest. Phenobarbital has continued to 
be the mainstay of sedation therapy throughout the 
series and was received by all but two patients, 

The third management goal is to time delivery in 
such a.fashion that both the mother and fetus are best 
able to tolerate delivery and give the fetus the maxi- 
mum chance of extrauterine survival. National statis- 
tics indicate that the greatest infant jeopardy is related 
to prernaturity.* Consequently, if maternal status is sta- 
ble or improved in the absence of evidence of fetal 
compromise, continuing the fetus in its intrauterine 
environment until maturity would appear most effec- 
tual. At no time, however, should the fetal condition 
take precedent oyer deteriorating maternal factors or 
thé development of unusua] maternal complications. 

. Employment of measures of fetal maturity and pla- 
cental function, including the uterine contraction stress 
test during the’ last year of review, has been associated 
with an increase in the frequency of artificial termina- 
tion of pregnancy by either induction of labor and 
Vaginal .delivéry- or cesarean section. This increase 
was most. prevalent in the group of patients exhibiting 
severe pre-eclampsia. When methods for evaluation of 
intrauterine fetal status were not employed; the highest 
percentage of patients experienced spontaneous onset 
of labor and vaginal delivery (Table III). 

A successful” management program for.the treat- 
ment of pregnancy-induced hypertension must be 
judged with regard to both fetal and maternal out- 
come. The ‘number of infants requiring intensive care 
has- increased with the use of tests to evaluate in- 
trauterine fetal status. This results, at least in part, 
from the high percentage of patients with superim- 
posed, severe, or convulsive disease. In addition, there 
were eight patients (30.7 per cent) of this group, com- 
pared to two (11.7 per cent) of the group without lab- 
oratory evaluation of fetal status, in whom the disease 
process showed a significant worsening, percipitating 
termination of. pregnancy. Another factor was the ear- 
lier delivery by induction of labor or cesarean section 
of infants because of laboratory evidence of fetoplacen- 
tal dysfunction (five infants) or fetal maturity (five i in- 
fants). 

While - specific figures on perinatal loss from 
pregnancy-induced hypertensive conditions are not 
readily available, our results of 7.0 per cent uncor- 
rected wastage seem tolerable. The vast majority of 
these deaths were related to prematurity rather than 
the disease process. All of the perinatal deaths of in- 
fants weighing greater than 1,800 grams resulted from 
either ‘obstetric traunia,' some of which admittedly 
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could have been avoided, or from congenital condi- 
tions incompatible with life. Of the eclamptic patients, 
there were no neonatal deaths. 

The perinatal mortality rate did not significantly de- 
crease between the group of infants having evaluation 
of intrauterine status (6.8 per cent) and the group that 
did not (7.2 per cent). However, the loss associated with 
convulsive, severe, or superimposed disease was statis- 
tically less (8.2 versus 15.2 per cent). Current informa- 
tion indicates that the laboratory procedures available 
for evaluation of intrauterine fetal status are most reli- 
able in the uncomplicated pregnancy and less so in the 
complicated gestation where they are needed most. Al- 
though these tests did not decrease the already low 
perinatal mortality rate, their continued use may be 
justified by the decreased mortality rate in the infants 
at greatest risk. 

The total duration of hospitalization in the group of 
mothers undergoing tests of intrauterine feta] evalua- 
tion was significantly increased. This is a reflection of 
the prevalence of severe disease and the continued ef- 
forts to maintain the intrauterine existence of the fetus 
until studies indicated acceptable maturity. Future 
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maternal morbidity which may result from prolonged 
therapy before delivery has not been documented but, 
based on the studies of others,” * would not appear to 
be appreciable except possibly in those patients with 
underlying cardiovascular or renal pathology. 

The one maternal death in group having the non- 
convulsive form of pregnancy-induced hypertension 
perhaps could have been avoided by earlier delivery. 
Despite this maternal death, the management philoso- 
phy for patients with pregnancy-induced hypertensive 
disorders at the University of. Virginia Hospital has 
proved to be a reliable method for minimizing the ma- 
ternal mortality rate from this disorder while maxi- 
mizing fetal outcome. It has seemed prudent, until 
more basic data regarding the underlying patho- 
physiologic process are delineated, to design a man- 
agement plan for each patient. This allows adequate 
investigation of all aspects of the disease as it af- 
fects both mother and fetus, provides treatment mo- 
dalities as they fit individual needs, and permits the 
pregnancy to continue as long as both mother and 
fetus are stable. | 
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Discussion 

DR. WILLIAM J. HARDMAN, JR., Athens, Georgia 
(Official Guest). Drs. Andersen and Harbert have 
presented à most thorough ongoing study of pre- 
eclampsia and eclampsia at the University of Virginia 
School of Medicine. This study prompted me to do a 
cursory review of the statistics at the two hospitals 
where I practice, in Athens, Georgia. Athens General is 
a city-county hospital and St. Mary's is a private hospi- 
tal. These two hospitals are responsible for the care of 
indigent patients from a four-county area. Private pa- 
tients are seen from a seven-county area. 

Eleven Board-qualified or -certified obstetricians 
have delivered or been responsible for delivering all 
patients for the past five years. Prior to this, an occa- 
sional delivery was done by a general practitioner. 

The delivery statistics of both hospitals from January 
1, 1966, through December 31, 1975, are grouped to- 
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gether. Total deliveries over this 10 year period were 
19,641. There were 720 or (3.67 per cent) pregnancies 
with hypertensive involvement, Sixteen of the 720 (2.2 
per cent) had eclampsia. No maternal deaths due to 
hyper:ensive involvement of prégnancy occurred dur- 
ing these ten years. Six hundred and seventy patients 
were delivered vaginally, with either spontaneous or 
induced labor. Fifty patients (7.5 per cent) had delivery 
by cesarean section. In the first five years, cesarean 
sections were performed for reasons other than 
hypertension-related disease. With the increased em- 
ployment of more sophisticated tests for fetal and pla- 
cental maturity, an increased incidence of cesarean sec- 
tions has occurred in the last five years. 

The parity of these patients ranged from zero, 
through fifteen, with the majority being gravina ] (422) 
or 2 (139). 

The related problems were similar to those in Drs. 


Volume 129 
Number'8 


Harbert and Andersen's study. There were 15 cases of 


abruptio placentae, 10 patients with diabetes, one pa- | 


tient with congestive heart failure, and one case of 
nephritis. Fifteen patients had no prenatal care, and 
there were a total of 11 stillbirths (1.5 per cent). 

The therapy given was similar to that reported by 
Drs. Andersen and Harbert. Hospitalized patients 
were placed at bed rest. Those with moderate eleva- 
tions of blood pressure and associated albuminuria 
were given intravenous or intramuscular magnesium 
ion along with sodium phenobarbital. Adrenergic 
blocking agents and arteriolar dilators were seldom gi- 
ven. 

Dr. Harbert has been a student of hypertensive dis- 
orders in pregnancy for many years, and his study 
could well be labeled as an active conservative man- 
agement of pre-eclampsia and eclampsia since his ap- 
proach is on an active basis of discovering the disease 
early and treating conservatively but actively. The key 
to this approach can be adequately summarized in one 
sentence: “Individualized treatment with frequent 
maternal and fetal monitoring should be continued as 
long as the patient does not show deterioration of dis- 
ease or until clinical and laboratory evaluation indicate 
acceptable fetal maturity.” The words “individualized 
treatment” should be the mainstay. 

Hauth and co-workers! described the conservative 
management of 372 nulliparous patients with 
pregnancy-induced hypertension. These patients were 
admitted to the high-risk pregnancy unit between 28 
and 32 weeks’ gestation. Of these, 346 remained in the 
unit until delivery, 85 per cent became normotensive 
within five days following admission. Of the patients, 
42 per cent had recurrent hypertension prior to labor, 
with 47 per cent recurring during labor, and 1] per 
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cent had no recurrence. The interesting part of the 
study is that Hauth and co-workers gave no therapy 
except ferrous fumarate. Bed rest was neither en- 
forced nor encouraged. 

Active early prenatal care with a close watch on sub- 
tle blood pressure changes of 20 mm. Hg rise systolic 
and 10 mm. Hg increase diastolic may warn us of 
further impending problems that may be prevented or 
modified. This is impossible without early prenatal 
care. 

The “roll-over test" described by Gant and co- 
workers,’ and recently evaluated by Gusdon and co- 
workers,’ also should give us a means to select the pa- 
tient likely or least likely to develop pregnancy-induced 
hypertension between the weeks 28 and 32 of gesta- 
tion. 

I would like to ask Drs. Harbert and Andersen the 
following questions: (1.) What were the indications for 
using diuretics? (2.) Were there any dietary restric- 
tions? (3.) Were there any studies related to renin and 
angiotensin? (4.) Would you elaborate on the reasons 
for cesarean sections in the two toxemic patients with 
retinal detachment? 
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Infertility and uterine contour 


CHARLES W. NICKERSON, M.D., F.A.C.O.G. 


Newport News, Virginia 


Presented is a series of 190 primary infertility patients with patent Fallopian tubes and no 
obvious cause for infertility. Uterine contour was demonstrated by hysterosalpingogram and 
subsequently classified by Jarcho's classification of uterine abnormalities. An analysis of 
the results revealed a 74.21 per cent incidence of uterine anomalies. (AM. J. OBSTET. 


GYNECOL. 129: 268, 1977.) 


THIS STUDY WAS originally undertaken to test the 
hypothesis of Hay” ? that there are certain signs during 
pregnancy that are diagnostic of uterine anomalies. At 
that time, a small group of primary infertility patients 
were included in the study. The apparent dispropor- 
tionately large number of anomalies noted stimulated 
interest in determining whether the intrauterine 
configuration is related to infertility. 

The classification of uterine abnormalities used is ba- 
sically that which was proposed by Jarcho,? in 1946, as 
modified by Hay.” * The arcuate configuration of Jar- 
cho has been deleted, as by definition a fundal notch or 
identation must be seen or palpated to be diagnosed. 
Since no uteri of this type were actually visualized in 
this series, those with that intrauterine configuration 
were classified as a degree of subseptus. Uterus 
planifundus is an addition by Hay,! who has stated that 
most uterine anomalies exist inside a normally devel. 
oped mass of muscle tissue. During pregnancy the 
planifundus uterus behaves in a manner similar to that 
of a mildly subseptate uterus.’ Figs. 1 through 7 illus- 
trate hysterographic examples of each type as classified 
in this series according to the Hay modification. 


Material and methods 


A total of 190 infertility patients were selected for 


this study by virtue of having demonstrably patent Fal- 
lopian tubes, normal menses, and no obvious cause 
for primary infertility. The hysterosalpingogram was 
obtained as an integral part of the basic infertility 
workup. 
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The hysterographic technique employed is a rapid 
method, enabling the test to be performed in less than 
15 minutes per patient. The patient is placed on the 
x-ray table, and a metal cannula with a plastic acorn 
having a 1 cm. tip is inserted in the external cervical os. 
This alows visualization of the entire cervical canal. A 
scout film is taken, and then 12 c.c. of a water-soluble 
contrast medium is injected. Films are obtained after 
injection of 6 and 12 c.c. and after removal of the can- 
nula. These views provide maximum visualization with 
minimal distortion resulting from over-filling of the 
uterus. There have been no complications attributable 
to the technique or to the dye. The hysterogram of 
each patient with patent tubes was then classified ac- 
cording to Hay's modification of Jarcho’s classification. 


Results 


Table I shows the distribution of the patients by age, 
race, and length of infertility. Table II lists the hys- 
terographic types of uterine contours and the number 
of patients in each group. 


Comment 


This group of infertility patients with patent tubes 
was studied to see if there is any relationship between 
infertility and an abnormal uterine contour. The litera- 
ture is replete with discussions of uterine abnormalities 
and their classification by hysterography, intrauterine 
exploration, direct visualization, or various combina- 
tions of these methods. Green and Harris* recently 
stated that uterine anomalies are associated with nu- 
merous obstetric complications. They found 80 uterine 
anomalies in 31,836 deliveries (a rate of 0.25 per cent). 
Their most frequent finding was the bicornuate 
configuration, comprising about 34 per cent of their 
series. Many authors have related uterine contour to 
pregnancy but few have discussed it in association to 
infertility. Sobrero and associates? reported a series of 
500 cases while investigating the tubal factor in in- 





Fig. 1. Unicornuate uterus. 





Fig. 2. Bicornuate uterus. 


fertility. They found a 14 per cent incidence of abnor- 
malities but only nine cases of gross uterine anomaly. 
Holman® worked with sterility cases but limited his 
study to the juvenile uterus and abnormal changes in 
the cervical canal. Robins and Spector’ stated that con- 
genital anomalies of the genital organs are not rare and 
may be an important factor in sterility or infertility. 
They found the most common form to be the arcuate 
uterus. The opposite point of view has been taken by 
 Wiersma and associates? who pointed out that there are 
aterine developmental defects in one per 500 or 600 
women or 1:2,000 gynecologic patients but that 
fertility is unimpaired. They and many other authors 
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Fig. 3. Planifundus uterus. 





Fig. 4. Subseptate uterus. 





stress the importance of investigating the urinary 
system for anomalies in the presence of a uterine 
abnormality. 

However, in all the literature, there are few authors 
who make reference to the normal hysterogram and 
each varies in his interpretation of what is “normal.” 
Robins and Shapira’ defined the normal hysterogram: 





"s... normal uterine cavity is triangular in shape, the 
base at the fundus and the apex directed below, at the 





level of the internal os. The lateral borders are usually 
slightly concave, occasionally quite straight and rar 


convex in the normal uterus.” For the purpose of this 





paper the normal uterine hysterographic contour is 
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Fig. 6. Very mildly subseptate uterus. 


Table I. Distribution of patients 


Classification No. % 
Age (yr.) 
<30 154 81.05% 
= 30 36 18.95% 
Race 
Caucasian 139 73.16% 
Black 49 25.79% 
Oriental 2 1.05% 
Duration of unfertility 
<2 years 82 43.16% 
=2 years 108 56.84% 
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Fig. 7. Normal uterus. 


Table II. Results of hysterography 





Aysterogram classification 





Unicornuate 3 1.58 
Bicornuate 3 1.58 
Planifundus 48 25.26 
Subseptate 31 16.32 
Mildly Subseptate 31 16.32 
Very mildly subseptate 25 13.16 
Normal 49 25.78 
Total 190 100.00 





defined as being essentially an equilateral or isosceles 
triangle. Statements have been made that over- 
distention of the uterus by dye will produce defects 
that may be missclassified as minor abnormalities. Ro- 
bins and Shapira’ obtained hysterosalpingograms at 
autopsy and found that distention of the uterus occurs 
in the anteroposterior diameter and not in the lateral 
diameter.? 

All uterine anomalies are varying degrees of a fusion 
defect, and the reader is referred to the excellent arti- 
cle by Crosby and Hill” titled “Embryology of the Mul- 
lerian duct system" for a complete review of the sub- 
ject. Falls has stated that with the fusion defect there 
must be an associated defect in muscle, nerve, and 
blood supply to the uterus. Therefore, normal de- 
cidual reaction and nidation would not occur." This 
then may account for an association of infertility and 
an anomalous uterine contour. As seen in the data 
presented, there is a uterine abnormality rate of 74.24 
per cent with no other demonstrable cause found in 
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these patients for primary infertility. This incidence of 
anomalies is significantly greater than that reported in 
numerous series of postpartum patients. However, 
there are fewer of the severe fusion defects and more 
of the subtler variety in this group of primary infertility 
patients than in any reported studies. | 
The high incidence of uterine anomalies (74.21 per 
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cent) presented in this series leads to two logical con- 
clusions: (1) that there is a correlation between an ab- 
normal hysterographic contour and primary infertility 
and (2) that the subtler anomalies are more related to 
infertility than are the severe fusion defects. This study 
does not provide an answer as to why 25.78 per cent of 
the patients had a normal uterine contour. 


Ns 
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Discussion 


Dr. JAMES H. LEE, Philadelphia, Pennsylvania (by 
invitation). Dr. Nickerson has presented an interesting 
study of 190 patients who had hysterosalpingography 
performed as a part of the evaluation for infertility and 
in whom no obvious cause for infertility was found. He 
noted a rather high incidence (74.2 per cent) of anoma- 
lous uterine development of varying degrees in this 
patient group as demonstrated by hysterography, al- 
though the majority of these anomalies were of a rel- 
atively minor degree. Dr. Nickerson concluded on the 
basis of these findings that there is an association be- 
tween anomalous uterine development and infertility 
and that this is particularly marked in regard to the 
more minor degrees of anomaly. The implication is 
that this is a cause-and-effect relationship, a conclusion 
that does not seem entirely warranted. Since this group 
of patients was selected on the basis of having no other 
obvious cause for infertility, the inference is that there 
is another group of infertility patients in whom a cause 
could be demonstrated. It would be helpful to know 
the size of the total group in order to have a more 
meaningful denominator and to know the hystero- 
graphic appearance of the uterus in that group as well. 

As Dr. Nickerson has indicated, there has been con- 
siderable, albeit sporadic, interest in the subject of 
uterine anomalies, their classification, their effect on 
pregnancy and fertility, and their incidence. 

Attempts at classification have been based upon ex- 
ternal contour of the uterus or upon a combination of 
external contour and internal contour. Abnormalities 
of external contour are frequently undetectable except 
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by direct observation and many anomalous uteri have a 
normal or relatively normal external configuration. 
Since the functional capacity of the uterus seems re- 
lated more to its internal contour, I am in complete 
accord with and applaud Dr. Nickerson's use of a 
classification based on hysterographic appearance. For 
this purpose he used the terminology of Jarcho's 
classification as modified by Hay. Some will have 
difficulty accepting the contours designated as "mildly 
subseptate" and "very mildly subseptate" as being ab- 
normal. However, Hay's studies as well as those of 
others have demonstrated that some uteri of this type 
certainly behave abnormally during pregnancy. The 
same applies to the abnormality called "planifundus" 
by Hay. All of these represent a mild degree of fusion 
abnormality. 

Pregnancy complications of various sorts associated 
with uterine anomalies have been recognized by many 
authors. These have included particularly an increased 
incidence of abortion, premature labor, malposition, 
and malpresentation. Attempts to correlate uterine 
anomalies with infertility in a cause-and-effect re- 
lationship have been less convincing. 

Particularly striking in Dr. Nickerson's paper is the 
high incidence of anomalies he reports. The reported 
incidence varies widely, as he indicates. Most reports in 
the literature are concerned with major anomalies, Hay 
being among the first to correlate the so-called minor 
abnormalities with poor obstetric performance and to 
indicate that these could be detected by certain pre- 
natal signs. Using Hay's criteria, Nickerson and I, in an 
as yet unpublished study, found an incidence of 16.6 
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Fig. 1. An "en face" view of the combined pelvic pneumoperitoneum with pysterogTapiý; illustrating 


the internal-external contour of uterus subseptus. 


per cent with abnormal prenatal signs in 1,977 patients 
delivered of infants. Of the patients with abnormal 
signs, 83 per cent were found to have uterine 
anomalies of varying degrees when subjected to 
postpartum hysterography, which again demonstrates 
the relative accuracy of Hay's signs. However, in a con- 
current evaluation of 105 patients selected on the basis 
of the normality of their obstetric history and subjected 
to hysterography, we found that 57.1 per cent had 
some degree of abnormality. 

These data suggest that anomalies of uterine devel- 
opment are much more frequent than generally be- 
lieved. The fact that most of these uteri function per- 
fectly normally from a reproductive standpoint proba- 
bly accounts for their lack of general recognition, since 
there would be no reason for investigation. 

Viewed from this background, the incidence of 
anomalies reported in this paper is only slightly higher 
than that found in a group of normal pregnant wom- 
en. It would be interesting to see what the incidence 
would have been if this series had included all in- 
fertility patients rather than just those with no discern- 
ible cause. With the data as presented, I do not think 
that a cause-and-effect relationship has been estab- 
lished between uterine anomalies and infertility, but 
Dr. Nickerson's data do indicate that anatomically 
minor degrees of uterine abnormality do occur quite 
frequently. I join him in urging the use of a classifica- 
tion based on hysterography. 

DR. PAUL G. MCDONOUGH, Augusta, Georgia. The 
relationship of certain Müllerian malformations to re- 
current abortion and premature labor is generally ac- 
cepted. On the other hand, attempting to relate a 
minor or even a severe Müllerian malformation to in- 
fertility is a tricky business. 


The first stumbling block is the number of other vari- 
ables that one must contend with when evaluating in- 
fertile couples. The duration of infertility in the group 
of patients studied hysterographically by Dr. Nickerson 
is extremely broad. It is not precisely known from the 
paper whether other factors in infertility were carefully 
scrutinized. In addition, the subsequent conception 
rate or reproductive performance of these couples is 
not yet available. It would be very interesting to know 
the pregnancy rate in carefully evaluated infertile pa- 
tients with significant Müllerian malformations after 
three or more years of unprotected coitus. What is the 
significance of a uterus subseptus in a carefully evalu- 
ated infertile couple who has had unprotected expo- 
sure for three or more years? Perhaps Dr. Nickerson 
will report this to us in a subsequent communication. I 
would have liked to see data involving long-term 
follow-up of infertile couples with Müllerian malfor- 
mations. 

The second aspect of this paper is the radiographic 
definition of Müllerian malformation. The hystero- 
graphic findings associated with mildly subseptate, very 
mildly subseptate, and planifundus would probably be 
interpreted in most circles as a normal hysterographic 
study. The angle of the x-ray beam and distention of 
the uterus may alter the superior border of the uterine 
contour. One must appreciate the scope and limitations 
of a hysterographic study of the uterine contour. Hys- 
terography describes the internal uterine contour and 
provides no information as to the associated external 
configuration. The differential diagnosis between a 
uterus subseptus and a uterus bicornus cannot be made 
on the basis of the hysterogram. Although this has 
been attempted in the past, on the basis of the angles 
subtended by the duplicated cavity, one may be misled 
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Fig. 2. Gynecography on left (4) is a uterus with a moderate septum. Gynecography on right (B) 
illustrates small duplicated cavities with a thick septum. 


without a simultaneous study of the external contour. 

Fig. 1 is an illustration of hysterographic technique 
combined with pelvic pneumoperitoneum in a patient 
with uterus subseptus.' If one had simply looked at the 
hysterogram, one might have made the diagnosis of 
uterus bicornus. The combined study (gynecography) 
illustrates the duplication of the internal cavity and the 
normal external contour (Fig. 1). The 31 patients 
identified as having uterus subseptus by hysterography 
alone should have an external contour study for clar- 
ification of the nature and severity of the malforma- 
tion. It is conceivable in an external contour study that 
some of these patients may have a uterus bicornus and 
others may have only minimal septal defects. The same 
criticism as to the differential between uterus bicornus 
and uterus subseptus can be made with reference to 
the three patients who have been described as having 
uterus bicornus. Patients identified as having uterus 
unicornis should have an external contour study with 
either a pelvic pneumoperitoneum or laparoscopy to 
rule out a noncommunicating rudimentary horn. 
Double-contour pelvic  pneumoperitoneum-hyster- 
ographic studies are necessary for precise iden- 
tification of Müllerian malformations. Visualization 
of the cavity by hysteroscopy may be helpful, but 
again information is limited to internal uterine topog- 
raphy. An alternate approach is hysterography for 
internal contour followed by laparoscopy for external 
uterine configuration. The limitation of this approach 
is that independent studies of the internal-external 
contour do not provide information as to septal thick- 
ness. Such information may be helpful in difficult cases 


in trying to assess the role of the malformation in re- 
productive wastage. Fig. 2 is a comparison of septal 
thickness in two patients with uterus subseptus. 

If some of these described Müllerian malformations 
are causally related to infertility, then one must ask 
why interval infertility is seen infrequently in patients 
with Müllerian malformations who have recurrent re- 
productive wastage. A series of 59 couples with pure 
histories of recurrent abortion studied in our unit had 
seven or 11 per cent Müllerian malformations. All of 
these Müllerian malformations were uterus subseptus 
and in no instance was there a history of interval in- 
fertility.” On this basis, we believe that uterus subseptus 
is by far the most frequent Müllerian malformation 
causing reproductive wastage. 

The principal value of this paper will be the five-year 
follow-up to see what percentage of infertility persists, 
with the assumption that all other variables remain 
normal. Will there be any predisposition for a specific 
Müllerian malformation to be associated with long- 
term infertility? Otherwise, at this particular point in 
time, identification of Müllerian malformations in 
short-term infertility is interesting and should place 
such patients in a high-risk category for fetal wastage. 
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Fig. 1. External genitals of mother at delivery. Clitoris mea- 
sures 6.0 by 2.5 cm. 


terone (17-OHP), androstenedione (A), dehydro- 
epiandrosterone (DHA), | dehydroepiandrosterone 
sulfate (DH AS), estrone (E1), and estradiol (E2) were 
measured in maternal peripheral, mixed cord, and 
infant serum by previously reported radioimmu- 
noassav technique." * Steroid separation was per- 
formed by the method of Parker and associates,” utiliz- 
ing Celite column chromatography. Assay sensitivity 
varied between 5 and 30 pg. per tube. Intra- and 
inter-assay coefficients of variation were 10 and 20 per 
cent, respectively. Normal data are derived from ether 
laboratories with the use of similar methodology. Sex 
hormone-binding protein levels and calculated appar- 
ent free testosterone concentrations! were provided by 
Dr. W. G. Wiest of Washington University, St Louis, 
Missouri. Measurements of beta subunit human 
chorionic gonadotropin (hCG) were performed at the 
Southeastern Regional Trophoblastic Disease Center at 
Duke University by Dr. C. B. Hammond. 


Results 

Pathologic description. The ovarian mass weighed 
1,365 grams and measured 20 by 17 by 16 cm. The 
external surface was smooth and glistening. On cross 
section, the cut surface was solid, smooth, and of a 
gravish tan hue with intermittent vellow streaks. Micro- 
scopic examination revealed plump polygonal cells ar- 





Fig. 2. External genitals of infant at delivery, 





Fig. 3. External genitals of infant at five months of age. 


ranged in sheets or in cords and clusters (Fig. 4). The 
cytoplasm was eosinophilic and granular and occasion- 
ally contained vacuoles. The nuclei were pleomorphic 
but did not appear anaplastic. No mitoses or crystal- 
loids of Reinke were seen. Reticulum stain showed clus- 
ters of cells to be surrounded by delicate argyrophillic 
fibers. Sudan black B stain demonstrated some in- 
tracytoplasmic lipid in many luteoma cells. 
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|  Endoiriielogie studies. At delivery, maternal pe- 
| ripheral venous serum concentrations of T, DHT, and 
A were markedly elevated, reaching values between 40 
and: 70 times greater than. normal values for term ges- 
tation. (Table | D. DHA, DHAS, and 17- OHP levels were 
a increased to a much lesser degr ee. 1 Levels of E, and E; 
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pregnant levels by ] L days. post. partum (Table 1). T, 
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» Fig. 4. Microscopic appearance of luteoma: o ~ 
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associates g found cight of 7 78 luteomas (10.3 per cent) 
an were associated with virilization of mother and/or 
a : cia-Bunuel and associates! studied 20 cases 
Elu iaaio pregnancy from the Ovarian Tumor Reg- 
isti at the Johns Hopkins Hospital and Anatomic 
P; thology: Laboratory of Baltimore City Hospital. Six 
. of these. patients (30 per cent) had associated an- 
. drogenic s symptoms. with onset during pregnancy. Few 
patients with virilizing luteomas, and their infants, 
have been extensively studied endoc rinologically. Uri- 
nary 17- ketosteroid- levels have been elevated in the 
‘immediate post partum. period with subsequent return 
^to normal. levels.! !*- 29 Polansky and associates?! re- 
ported. increased postpartum concentrations of T as 
well as urinary 17-ketosteroids. The serum T concen- 
tration fell progr essively to normal levels over a 15 day 
E period. The level of 17-ketosteroid, when last mea- 
sured nine days post partum, was slightly elevated. n 
the day following delivery, Jewelewi icz and associates? 
documented . markedly increased concentrations of 
© both T and Aun maternal serum; both remained ele- 
“vated nine days. post partum. Urinary 17-ketosteroid 
"and 17- -ketogenic | steroid concentrations were also 
7 strikingly increased but declined, like T and A, with 
n falling levels of hCG measured i in urine, Elevated 17- 
: ketosteroid, 17- -ketogenic. steroid, and pregnanetriol 
„values were recorded. one to three days ante partum by 
Thomas and associates,” who found that these values 
returned to normal levels by the: 
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levels of estrogen. 25 Note depress levels of 
T-binding protein, causing a fall in the. percentage o | 
binding of that steroid and consequently an inc rea 
the active unbound fraction.” Wolff and associates 
considered the virilization in their case to be a conse 
quence of these circumstances. x Dona 
Of considerable interest is the aana that ‘eal’ ae 
than two thirds of infants born: to mothers. mase - ; 
culinized as a consequence of virilizing. luteomas have... 
androgenic manifestations." The. placenta effectively 
converts androgens to estrogens?” 25 this. capabili 1 T 
been suggested to be protective to the female- fetus 
against an androgenic maternal milieu! 1t, 1B. 17, 29 ET E 
The data presented i in the current case broaden ándi 9 
increase the endocrinologic observations: in patients 
with virilizing luteomas of pregnancy, ‘The strikingly F 
elevated levels of T, DHT, and A in association with — 
diminished levels of sex ` steroid- "binding. protein. 
maternal blood cómpared to that seen in- norma 
women in late pregnancy account for the virilizing feas. 
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any devices are practical for 
the detection of endometria 
carcinoma in symptomatic 
atients. 





One device is practical for 
ve detection of endometrial 

carcinoma in asymptomatic 
atients. 


SYMPTOMATIC 


Vacuum Currettes, Jet Washers, Biopsy Techniques 


À While these devices may be justified for use in detecting endo- 

metrial carcinoma insymptomatic patients, the additional cost 

and time required to obtain a sample, as well as the patient dis- 

comfort associated with each has discouraged their acceptance 

for use on a regular basis inasymptomatic patients. Due to the 

rising incidence and high mortality rates of endometrial carcinoma, 

enthusiasm has grown for the development of a practical technique 

capable of detecting endometrial carcinoma in its initial stages. Such 
a technique should be inexpensive, easy and quick to use and 

cause little or no patient discomfort. 


ASYMPTOMATIC 
The CURITY Isaacs Endometrial Cell Sampler 


Early, in-office screening for endometrial carcinoma may now 
be done with the CURITY Isaacs Endometrial Cell Sampler. Easy 
to use, the CURITY Isaacs Endometrial Cell Sampler requires no 
special patient preparation, no dilation and no anesthesia. The 
simple procedure obtains excellent intra-uterine cell samples rapidly 
and eliminates the need for additional and complex apparatus 
associated with other in-office techniques. 

Patient acceptance for repeat testing is excellent since there is 
minimal patient discomfort associated with the CURITY Isaacs Endo- 
metrial Cell Sampler. A cytological sample is obtained through manual 
aspiration. There is no traumatic cutting or scraping of tissue. 


Quick, Well Tolerated, Inexpensive 


* Excellent patient acceptance for repeat testing — 
little or no associated patient discomfort 


* Quickly obtains excellent intra-uterine cell 
samples — no special patient preparations, 
anesthesia or dilation required 

* Low unit cost — inexpensive laboratory 
processing 

Small diameter cannula 


for atraumatic insertion 
(Actual Size) 


Multiple sampling ports 
assure adequate samples 
from all areas of the 
endometrium 


Malleable stainless steel 
cannula can be adjusted 
for any uterine entry 





CURIT Y 
Isaacs Endometrial 
Cell Sampler 


A Practical Technique For In-Office 
Screening Of Asymptomatic Patients 


Plastic sheath prevents 4. o: Msc with or without 
contamination from i uer LOCK syringe 
cervical cells 


Cervical stop shield seals 
the cervical os during 
sampling 





CYTOLOGY 


Intact endometrial cell samples obtained using 
the CURITY Isaacs Endometrial cell sampler can 
indicate all significant endometrial neoplasms. 





* e v DN » ^ l v d. : 
ATYPICAL BENIG ADENOMATOUS 
HYPERPLASIA 





INVASIVE 
ENDOMETRIAL 
CARCINOMA 


The samples are stained and fixed using the 
standard Papanicolaou method. No complex ap- 
paratus, centrifuging or cell blocks are required. 


PRECAUTIONS: 

l. If patient has severe discomfort or if entry cannot be accom- 
plished, sound uterus and adjust the malleable cannula 
accordingly. A tenaculum may be required in cases of severe 
uterine angulation. 

2. Sampling may not be possible in some patients due to 
vaginal or cervical stenosis. 

CONTRAINDICATIONS: 

l. If pregnancy is suspected. 

2. Knownclotting deficiences. 

3. Acute pelvic inflammatory disease. 

CAUTION: Federal (U.S.A.) law restricts this device to sale 

by oron the order of a physician. 

CODE NUMBERS 

#4860 — Cannula with syringe, ten trays per case 

#4865 — Cannula without syringe, thirty trays per case 

U.S. Patent No. 3,777,743 


Please send me more information on the use of the 
CURITY Isaacs Endometrial Cell Sampler. 

Send to: 

The Kendall Company, c/o Hospital Products Division 
One Federal Street, Boston, MA 02101 
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INNOVATORS IN PATIENT CARE 








:NDOMETRIAL CARCINOMA AND ITS TREAT- 
MENT: The Role of Irradiation, Extent of Surgery, and 
ipproach to Chemotherapy edited by Laman A. Gray, Sr., 
Univ. of Louisville, Louisville, Kentucky. (27 Contributors) 
Jbstetricians, gynecologists, urologists, oncologists, radia- 
ion therapists and other medical personnel will appreciate 
his book's approach to endometrial carcinoma. The role of 
rradiation in the total treatment of endometrial carcinoma 
5 explored, focusing on adjuvant irradiation in the treat- 
nent of Stage I adenocarcinoma of the endometrium and 
o the management of carcinoma involving the cervix and 
sody of the uterus. The extent of surgery and possible new 
:hemotherapeutic approaches are also discussed, The im- 
yortance of associated and related factors is clarified, and 
he combinations of modalities of treatment and sequence 
e detailed. 77, 240 pp. (6 3/4 x 9 3/4), 17 il., 138 tables, 
dd 20 


NEWBORN INTENSIVE CARE: Chemical Xe by 
Toshiko Hirata and June P. Brady, both of Univ. of Cali- 
fornia, San Francisco. Forewords by Moses Grossman and I. 
Newton Kugelmass. The authors of this book explore the 
physiologic and chemical disturbances which arise during 
the dramatic first month of life, and include guidelines for 
the pediatrician to follow in prescribing treatment. The 
effects of drugs on the fetus and the neonate are discussed as 
a type of therapy and as a warning to avoid iatrogenic 
problems in these highly susceptibile patients. Other topics 
emphasized in this excellent monograph include cardiopul- 
monary dysfunctions, temperature control, water and elec- 
trolyte regulation, and the use of human milk in the 
intensive care nursery. "The roles of calcium, phosphorus, 
magnesium and trace minerals; renal function; and the con- 
trol of respiration are also examined. A book of this caliber 
is ideal for the pediatrician, pediatric. surgeon, pediatric 
house staff, and all paramedical personnel who participate 
in the treatment of newborn infants. 77, 196 pp., 25 il., 14 
tables, $16.75 


ARTIFICIAL INSEMINATION (2nd Ed.) by Wilfred J. 
Finegold, Univ. of Pittsburgh School of Medicine, Pitts- 
burgh, Pennsylvania. Foreword by Alan F. Guttmacher. 
This completely revised Second Edition provides authorita- 
tive information on artificial insemination for both patients 
and physicians. The author impartially assesses the proce- 
dure and covers the ethical, religious and psychological 
ramifications. The manner of selecting couples and donors 
is carefully explained, as are the specifics of the procedure 
itself. Entirely new chapters have been added on the use of 
stored frozen sperm, and on the extraordinary successes that 
have been reported with the husband insemination proce- 
dure. 76, 156 pp., $12.50 


THE TEENAGE PREGNANT GIRL edited by Jack 
Zackler and Wayne Brandstadt, both of the Chicago Board 
of Health, Chicago, Illinois. (19 Contributors) The rise in 
tgenage. pregnancy, its causes, its relation to poverty, and 
prospects. for change are documented in this book. Also 
‘discussed are medical complications and obstetrical, nutri- 
tional and psychological problems of the pregnant teen- 
ager. Guidelines are provided for evaluating the efficacy of 
programs adopted to. deal with these problems. The role of 
the community health nurse is outlined and the importance 
of continuing education for teenage mothers is presented. A 
discussion is also included on contraception as a means of 
on 75, 336 pp., 10 il., 42 tables, $12.95 
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XERORADIOGRAPHY: Uncalcified Breast Masses by. 
John N. Wolfe, Hutzel Hospital, Detroit, Michigan. Infor- 
mation and graphic material are presented which will assist. 
the radiologist in arriving at a reasonable differential diag- 
nosis when confronted with uncalcified breast masses. The — 
order of presentation proceeds from the obvious malignan- ` 
cies characterized by a mass with a well- developed spicu-. 
lated margin, through the subtler circumscribed carcinomas. 
such as the medullary or colloid variety, to those most. 
difficult ones which do not present a well-defined mass but 
merely an area of increased density. Benign tumors are also. 
considered in detail. This section illustrates the classic types” 
of pathology followed by examples of variations. Medical- 
students, radiology residents and practicing radiologists. 
who have, at some time in their career, encountered 
problems in the differential diagnosis of breast tumors. will. 
find this volume to be an invaluable supplement to 
standard mammography texts. 77, 208 pp. (8 1/2 x 11 5 30. 

il., $28.00 ‘ 


CHANGING SEXUAL. VALUES AND. THE FAMIL 

edited by G. Pirooz Sholevar, Hahnemann Medical Col ge 

and Hospital, Philadelphia. (22 Contributors) The purpose 

of this book is to demonstrate the effects of changing sexual. 
values in society on different people. These changes are 
described as thev are seen through the eyes of sociologists 
anthropologists, family therapists, psychiatrists, social 
workers, and psychologists. To balance the views of. the 
professionals, two panels of college students describe their ^ 
views of contemporary social changes. Specific topics elsi 
discussion include the family system and society, sexual ^. 
problems in marital therapy, incest, changing female sexual 7. 
values and the future family structure, the influence ofo oco 
changing roles on the sexual relationship in marriage, sym- 

bolic sex in family therapy, Em techniques. of family - 
therapy. 77, 192 pp., 5 il., 811.7 


AUGMENTATION MAMMOPLASTY by. A. Richard 
Grossman, Burn and Reconstructive Surgery Geriter, 5E 
Sherman Oaks, California. Step- by-step surgical procedures o 
are discussed and illustrated. The text also presents infor- 9 
mation on the prevention and treatment of complications. | 

Currently marketed prostheses are evaluated along with the 
rationale for ongoing. changes in their design and configu- mes 
ration. The emerging field of xeroradiography Teécelves 2 
extensive coverage. The author stresses the proper selection. = 
of patients and deals with those psychosexual aspects. ot the 
surgery which have too often been overlooked in the past. 
'76, 108 pp. (6 3/4 x 9 3/4), 141 il. (30 in full color), $14.75 

























THE HUMAN FETAL. AND NEONATAL. 
CIRCULATION: Function and Structure by S. Zoe Walsh, 
Karolinska Hospital and Institute, Stockholm, Sweden; W. 
W. Mever, University of Mainz, Mainz, Federal Republic of 
Germany; and John Lind, Karolinska Hospital and Insti- 
tute, Stockholm, Sweden. An extensively illustrated mono- 
graph detailing. the changes that occur at. birth, this book is 
presented. in three sections that describe the fetal circula- 
tion, the changes that occur with the onset of extrauterine ^ 
life, and the growth-bound remodelling processes in various - 
arteries and veins. Although emphasis is on circulatory . 
patterns under normal circumstances, some deviations from 
the normal and their resultant effects on circulatory adjust- 

ments are discussed. 74, 368 pp. (7 x 10), 275 il. (68 in full 

color), 22 tables, $15. 00 
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ystic atiusioris from: 12 epithelial tumors of the ovary and pooled normal ovarian tissue 
were studied by immunodiffusion for the presence of immunoglobulins G (IgG), M (IgM), p 
ans and A (IgA). and free secretory component (FSC). in pooled normal ovarian tissue, IgG was 
- -the only immunoglobulin detected. In the neoplastic samples studied, IgG was detected i in 
each of the 12 samples (100 per cent), IgM was found in 10 of the 12 samples (83 per 
cent), and IgA was detected in 11 of the 12 samples (92 per cent). There wasno 
d _ discernible correlation between the immunoglobulins detected and the composition of the. 
EMT effusions or the pathologic classification of the tumors. FSC was detected in all mucinous | 
a. samples studied, malignant. as well as benign. This substance was not detected in any of 
onmucinous. samples or in pooled normal ovarian tissue. The data suggest a | 
relation between the. presence of FSC and the mucinous composition of the tumor 
effusion. Possib se of FSC assays in the study of mucinous tumors of the ovary is - 
s discussed. (AM. J. Ossrer. GYNECOL. 129: 281, 1977.) 
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` Differentiation 





iod Pathologic diaguosis 









l ENA . ; Serous cystadenoma 7 aat — m 
2 HOO 70 . Mucinous cystadenoma | MEL E — 
3 DIDI Mucinous cystadenoma E b darc m | — 
4 G.H.. NAG Serous cystadenocarcinoma _ c HI : N.A.* 
5 V.C. TSRS: Serous cystadenocarcinoma ra oa Net |. Moderate 
6 EIL. ci. 68 Serous cystadenocarcinoma | 2.089 © Abs NLA 
7 E.M. 62 Serous cystadenocarcinoma |. -. HI . ^ Moderate 
8 M.T. 62 Serous cystadenocarcinoma |. IIH Moderately well 
Rd | | mM | . differentiated: 
9 B.C. 58 .. Mucinous cystadenocarcinoma | la - Moderately well 
"Ap 2 | differentiated 
10 WIS 57 Mucinous cystadenocarcinoma dm . Well differentiated 
11 E.C.- 52 Clear cell carcinoma TV. boas Undifferentiated 
12 H.W. | 49 Endometrioid carcinoma k UH 3 sak Moderate 





*N, A.: Not available. E 





antigenic determinant which is iccessible. only i in j ihe 
free form of the molecule and almost. a hidden 
when secretory component binds to IgA. 
Immunodiffusion. The actual immunodiffusion was 
carried out on glass microscope. slides coated with 1.5 
per cent Noble agar* in phosphate- -buffer d saline 
(PBS), pH 7.2, with 0. 02. per cent sodium € 
as a AE A ran sac patt 3 


Table II. Results of immunodiffusion 
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E . anf 
i m was. studied. There appears to be no correlation, since 
S the three major types of immunoglobulins were found 
He E in virtually all the samples studied. This finding corre- 
XI lates with previous histochemical studies of ovarian 
> tumor tissue? and ovarian tumor effusions. 
"possibility that there is a variation in concentration of 
a .the immunoglobulins, depending on the pathologic na- 


2 appears. to be a correlation between. the muc 

















positive for IgG only. This immunoglobulin 
cted in all the tumor samples tested as well. 
as detected in 10 of the 12 (83 per cent) tumor 
mples tested, and IgA was detected in uH of the 12 








E. (92 per cent) samples. 


FSC. - 
` Nonmucinous samples. FSC was not detectable in 
any of the nonmucinous samples tested. These in- 


Et cluded. six serous samples (five malignant, one benign), 
~~ one clear cell carcinoma (mesonephroid), and one en- 
ES V dometrioid carcinoma. 


i Mucinous samples. FSC was present in four of the four 
(100 per cent) mucinous samples tested. This substance 
_ was present in malignant as well as benign mucinous 
tumor effusions. All mucinous samples were also pose 
tive for IgA. | 

These results are shown in Table II. 






e.qua | tatively analyzed for IgG, IgM, IgA, and 
T e possibility that the nature of the tumor may 
uence the immunoglobulins present in its effusions 
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= oro e | | 
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monomers are e syi ynthesized by y subepithelial pia a i cells 


" aud bud via a ‘cysteine-rich polypeptide, the J-chain. 
The dimers of IgA thus formed are transported to the 5 
epithelial cell membrane, where secretory component - 
is bound (probably at the site of the J-chain) to form | 

sIgA. Secretory IgA and FSC, secretory component not . 


o. definite: ‘pattern « conc erning he ^. 
these. substances and. the pathologic — 
( f the tumor or composition of the cystic | 
T discernible. Normal pooled ovarian tis- - 


jan tumors e bein 












bound to sIgA, are then released into the gland lumen. 
It has been suggested that binding of secretory com- 
ponent to the IgA dimer facilitates. the secretory 
process.^ !$ The. FS released. with the sigA into 
diaodn may act aka feedback for the secretory 
process.'® eo ALI PF. mu 
bau component is pide ree the epithelial n 
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atesi oal, and genito- urinary tract secretions.! ` 

Harris and associates!» have reported. doria 2 
production of FSC by carcinoma of the breast, an | 
epithelial tumor. These investigators were able to dem- d ; 
onstrate the abd of F FSC by immunofluorescer A 


w Bere een was not du | siggesting "is 
I was ib synthesized 3 indepipide 





the lesion. Fenoglio and: 
shift in the type of muco pal saccharide’ i produced | S 
ovarian tumors. when. a transition. from adenoma to 
adenocarcinoma. occur . They jepotie s similar t find- 
ings in colonic ‘polyps u n 
formation. Thus, immunofi o1 
might be used to study pro 
tissue during the develop 
analysis of regional lympt 
more sensitive indicator. o 
light micr oD as has be 
associates.’ m 
The. de tection 5 sf Fs 
patients. with. ca cinoma of the 








possibility that FSC may be able: to yreach the Gieculation 


via lymphatic vessels, if not by hematogenous drainage | 


of the tumor. When FSC enters the bloodstream, it will 
bind to circulating IgA dimers, forming slgA, a sub- 
stance found almost exclusively i in exocrine secretions. 
Therefore, detection of FSC or elevated concentrations 
of sIgA in the peripheral circulation may be an indi- 
cator of the presence of an FSC-producing epithelial 
tumor. At the present time, serum assays for FSC and 
sIgA are being conducted in our laboratory by means 


- ofa a highly Séniitive d : 
attempt will be made to correlate FSC and sIgA con- 
centrz 


a technique. An 





ations: in the. serum of. patients with ovarian 
tumors with respect to the type of tumor present, FSC 
contents of the tumor effusion, and the degree of 





progression of the disease. It remains to be seen 


whether this will be of ‘significant diagnostic value, 
particularly with reference to mucinous tumors of the 


ovary, which, as shown. in this study, are FSC. pro- 
ducers, | | 
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e -The use of reconstructive surgical. techniques accelerates recovery from radical. pelvic c4 ds 
go c surgery. It also allows the surgeon greater latitude in the type of procedure and the | T 
f p 2 zs selection of patients. for. extended pelvic surgery. The techniques involved in three such oe ee 
- reconstructive procedures are described, and their applicability is illustrated with case. 
reports. The use of the compound myocutaneous flap, the axial cutaneous flap, and the i 
.. omental island flap is discussed. (AM. J. OBSTET. GYNECOL. 129: 285, 1977.) " 





RECONSTRUCT IVE SURGICAL procedures appropri- 
ate to patients afflicted with cancer have been necessi- 
wo | tat s dz as the result of radical surgical procedures or as 
Tu the sequela of radiation therapy. Our earliest interest 
 inthefield arose asa result of the mor bidity and deaths 
ich ensued subsequent to aggressive therapy of 
E er of the female reproductive tract. Patients who 
E would. have died from the complications of treatment 
of disease or who would have been afflicted with func- 
th mal anatomic malformations subsequent to treat- 
ment can now be helped by the more recently devel- 
oped reconstructive surgical techniques which have 
| been developed i m plastic and reconstructive surgery. 

















Pe Material and methods | 

E a D^ In order to demonstrate benefits of reconstruc tive 

ee surgical techniques, the. major surgical cases of the par- 
~ dieipating gynecologic oncologists were reviewed retro- 








Lu spectively. It was evident that a number of impc ortant | 
constructive techniques applied had been of benefit D 












terms of saving lives and improving the quality of 
ollowing sequelae of irradiation. therapy or radical 
x uer Tx D 
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Fig. 1. The greater omentum is attached to the transverse 
colon by loose physiologic adhesions which can be divided 
without significant blood loss or compromising the blood sup- 
ply of either structure. It may be mobilized on a pedicle based 
on either the right or left gastroepiploic artery, the diagram 
above representing a pedicle based on the preservation of the 
right omental vessel arising from the right gastroepiploic ar- 
tery. Division of the middle omental vessel after confirmation 
of the presence of viable arterial collaterals allows for 
significant lengthening of the omental island flap. 


phadenectomy associated with complete vaginectomy, 
as in the cz 





se of treatment of the patient with 
diethylstilbestrol-associated adenocarcinoma of the va- 
gina, the omentum can be utilized for support of the 
pelvic floor and bladder base as well as for creation of a 
bed of granulation tissue on which a split-thickness skin 
graft may be placed for reconstruction of the vagina in 
a manner similar to that described by McIndoe and 
Banister.’ 

In addition, the omentum may serve as the basis for 
reconstruction of defects in the abdominal or pelvic 
floor in association with other structural materials such 
as the synthetic mesh preparations which provide 
structural integrity and strength. This has been utilized 
in reconstruction of the pelvic floor in those cases in 
which herniation through the perineum has occurred 


Fig. 2. For closure of the defect, a pedicle flap of peritoneum 
is mobilized for the inner surface preparatory to placement of 
the Marlex mesh. The omentum is mobilized to cover the 
Marlex mesh which is sutured to the surrounding fascia fol- 
lowing the placement of the omentum. 


following abdominoperineal resection or total pelvic 
m 


"v 





exenteration. Followin g suture of the synthetic mesh to 


the levator fascia, the omentum can be placed over the 
synthetic material to isolate it from the peritoneal cav- 
ity. Similarly, the omentum can be combined with the 
synthetic mesh for reconstruction of the abdominal 
wall, as demonstrated in the following case. 


Mrs. M. Jẹ a 60-year-old. white woman, pre- 
sented with a 6 cm. diameter necrotic ulcer of the ab- 
dominal wall with transverse colocutaneous fistula 
following radiation therapv for carcinoma of the cer- 
vix. She underwent a transverse colectomy with end- 
to-end anastomosis and resection of the abdominal wall 
ulcer and surrounding indurated tissue with no evi- 
dence of malignancy within the specimen. The result- 
ing defect measured approximately 10 by 12 cm. which 
was reduced to 6 by 8 cm. by primary closure. For 
purposes of strength, epithelialization, and perito- 
nealization, an omental island flap was developed to. 
cover the Marlex mesh sutured within the abdominal 
wall for strength. For the interior peritoneal cover- 
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ing, a pedicle flap of peritoneum from the abdominal 
cavity was mobilized and sutured to the peritoneal 
margins of the abdominal wall defect. Marlex mesh was 
then sutured to the fascia. and the omental flap was 
brought through the superior aspect of the Marlex 
mesh and sutured in place to cover the superficial sur- 
face of the synthetic mesh (Fig. 2). A skin graft from 
the left thigh was then utilized to cover the omentum 
(Fig. 3). Primary healing ensued. and the patient was 
discharged on the tenth postoperative day. 


Longitudinal "axial" cutaneous flaps. Initial attempts to 
define the blood supply of the skin for transplantation 
included the search for longitudinal flaps of skin 
supplied by an arborizing pattern of vasculature. Ideal- 
ly, such a pattern of vasculature arises at the base of the 
flap and extends throughout its length by collaterals, 
thus allowing undermining and mobilization of the 
Hap. Unfortunately, only a few such "axial" cutaneous 
flaps have been described, and the majority of these 
exist within the head and neck area. The existence of 
independent cutaneous vascular territories does not 
agree with anatomic fact as the majority of the cutane- 
ous circulation does not arise from longitudinal anas- 
tomotic vessels but rather from perforating muscular 
vessels arising from the underlying muscular struc- 
tures (Fig. 4). Thus, the majority of skin flaps are ran- 
dom as the flap elevation interrupts their normal blood 
supply from the perforating muscular vessels. 

Perhaps the best-recognized "axial" flap available to 
the pelvic surgeon is that associated with the superficial 
circumflex iliac artery, including its lateral cutaneous 
branch? This vessel arises within the femoral triangle 
from the femoral artery and extends to an area inferior 
to the anterior superior iliac spine, thus proceeding 
superiorly and lateral to its point of origin. It would 
appear that the greatest applicability of such a flap 
would be its mobilization to cover the defect over the 
groin, the pubis, or the vulva. Unfortunately, the 
majority of radical pelvic surgery involved with these 
structures, including groin dissection, compromises the 
integrity of the vascular supply to the pedicle in the 
course of the dissection of the femoral triangle. We are 
currently exploring means by which the blood supply 
can be preserved in the groin dissection. The super- 
ficial circumflex iliac artery axial flap allows mobiliza- 
tion of skin and subcutaneous tissue from the lateral 
aspect of the thigh. The distribution supplied by this 
arterial branch extends inferiorly from the iliac crest, 
encompassing a flap approximately 8 cm. in width as 
measured from the anterior superior iliac spine and 
inferiorly from the same point approximately 16 cm. 
The extent of the periphery of this flap is somewhat 
variable. The viability of the margins must therefore be 
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Fig. 3. Following placement of the omentum, a split-thickness 
skin graft is used to cover the defect. Sump drains are used to 
ensure adequate drainage. 


carefully evaluated by capillary refilling and fluores- 
cein. The flap may be mobilized and rotated about its 
vascular origin. 

This flap should not be neglected for reconstrucuon 
of other defects within the area of the external genitals, 
groin, and thigh of patients who would otherwise suf- 
fer morbidity from radical pelvic surgery or radiation 
therapy. The use of such a flap is illustrated in the 
following case. 


Mrs. L. M., a 37-year-old black woman, was previ- 
ously treated via anterior, posterior, and lateral pelvic 
portals for Stage HI epidermoid carcinoma of the cer- 
vix. She was first seen by us with a 4 by 4 by 2.5 cm. 
necrotizing ulcer over the left buttock. Biopsies re- 
vealed no evidence of malignancy, and the findings 
were consistent with radiation necrosis. The area of 
radiation necrosis and dermatitis with subcutaneous 
fibrosis was widely excised. An "axial" flap from the left 
superficial circumflex iliac artery was then developed 
and rotated to cover the defect of radiation necrosis. 
The resulting defect at the site of origin of the flap was 
closed with a Z-plasty. 
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Fig. 4. The compound myocutaneous flapi is based upon perforating vessels arising within Hie muscle | 
and penetrating subcutaneous tissue to supply overlying skin. 













ig. 5. The gracilis compound myocutaneous flap utilizes perforating vessels arising vitbil the 
E gracilis muscle. As a dominant vessel is present within the proximal 8 cm. of the muscle, it is pesci ^ 
. to detach the muscle from it's distal insertion and reflect the muscle belly with overlying cutaneous 
a ‘flap, a as s described i in the text. | 








supplied by multiple se sets of vessels ich support: re- st 
latively independent vascular territories, thus limiting | 
the extent of the muscular flap which may be elevated. 2n 
In Sain there is an absolute dimit to Meer pl of P 
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Fig. 6. The gracilis compound myocutaneous flap in association with a split-thickness skin graft can 
be used for primary closure of the extensive defect resulting from posterior extenteration, radical 
vulvectomy, and bilateral groin dissection. Alternatively, a contralateral myocutaneous flap could 
have been used to cover the mons pubis. In a similar fashion, bilateral gracilis myocutaneous flaps - 
can be mobilized for closure of the pelvic defect resulting from total pelvic exenteration and sub- 
sequent reconstruction of the vagina. Suturing of the margins of the skin flaps anteriorly and 
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posteriorly prepares a tube which is then rotated with the underlying gracilis muscle to fill the pelvic 


defect. 





Fig. 7. These figures depict development of the myocutaneous flap with rotation: in ; the. left groin to 
cover a defect resulting from extended groin dissection following preoperative irradiation for fixed | 


and matted lymph node metastases. 


the significance of the myocutaneous flaps, particu- 


.— larly the gracilis compound myocutaneous flap. 


_ This muscle demonstrates several important surgical 
considerations. First, the skin and muscular territories 
of the myocutaneous flap area are known and are ex- 


s» "tensive enough to be applicable within the realm of 


anatomic proximity, the gynecologic pelvis. Second, 


-— the “dominant” muscylar vascular pedicle, which must 
. always be proximal if the flap is to be mobilized, is 
- - sufficiently proximal to determine a rotation point, al- 


“lowing both mobility and viability of the muscular flaps. 
Finally, the muscle to be utilized within the 


myocutaneous flap is functionally expendable. : In this. 





regard, it should be noted that the sensation within the 
gracilis myocutaneous flap is usually good, and this is 
an important secondary surgical consideration for re- 
construction of pelvic anatomy, including the vagina. 
The gracilis myocutaneous flap allows placement of the 
large island of tissue with extensive mobility over the 
groin or perineum or it can lie within the pelvis. 

As McCraw and Vasconez? emphasized, the “flap 
outline is simple but must be meticulously accurate." If 
the gracilis muscle is arbitrarily divided into thirds, the 
distal third defines the secondary and more precarious 
cutaneous territory of the flap while the proximal two 
thirds constitutes the primary territory, i.e., that terri- 











. tory supplied by the underlying flap which’ can be ele- 


vated primarily rather than with some delay allow 





development of collateral circulation. | 


The secret to proper design and eleva tion of the flap | | 
is outlining of the flap. This problem is significantly = 
complicated in the obese patient or those with redun- 


dant or flaccid skin. In such patients, it is best to flatten 
the skin against the underlyi ing musculature by traction 
of the lateral aspect of the thigh. The flap is then out- 
lined by drawing a line between the proximal adductor 
longus tendon and the distal semitendinosus tendon 


just cephalad to the medial condyle on the femur. A 


point 6 cm. posterior to this line at its midpoint is 
marked, and a gentle curve is used to outline the 
posterior extent of the flap (Fig. 5). An incision is made 
to define the distal insertion of the gracilis muscle. The 
major potential complication here is in seizing the sar- 
torius muscle rather than the gracilis. Exploration of 
the course of the muscle to be excised should allow 
differentiation of these two structures. The cutaneous 
and adipose tissue overlying the muscle is then incised 
along the outlines previously described. Several per- 
. forating points of blood supply to the muscle will be 
.. defined in the course of this dissection as the gracilis 


LR muscle is elevated. from the adjacent muscle fascia, 


while the semimembranosus fascia is elevated with the 
flap. The point: of concern regarding proximal vascular 
| supply, the dominant blood. supply of the gracilis mus- 
cle, lies some 8 cm. distal to the labiocrural fold and the 
adductor tubercle. It is at this point that the surgeon 
should exercise care not to divide the additional blood 
supply. The muscle flap developed can be used for 
limited coverage with skin overlying the proximal two 
thirds of the muscle itself. It can be utilized within 20 
cm. of its rotation. point which is approximately 5 
distal. to the pubic tubercle. 

After mobilization of the island myocutaneous flap, 
viability: of the fi; and: the overlying cutaneous struc- 
tures must tbe coe E muscle and skin color and 
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struction of pelvic and vulvar. defects (Fig. 6), 

cluding | vaginal. reconstruction - by use of ilice 
flaps sutured to form a tube. The flap has also been _ 
used to cover the defect resulting from groin dis- _ 


section. following preoperative irradiation therapy 
(Fig. 7). — 


Comment 


Malignancy arising within the female genital tract 
has been uniquely amenable to cure for a number. of. 
reasons. Primary among these has been the propensity 
of malignancy within the female genital tract, particu- 
larly that within the lower genital tract, encompassing 
the majority of the epidermoid lesions, to remain 
largely localized with spread by continuity to. adjacent 
structures or to regional lymphatics. Not only has this 
allowed for a large degree of success in treatment of 
these regions with radiation therapy, but also it has 
been an encouragement to the surgeon to resect these 
lesions primarily and to deal with failures of irradiation 
therapy with wide surgical resection. While the lesion. 
may remain regional and localized, the sequelae of rad- 
ical surgery, either primary Or following: ex ensive 
radiation therapy, may in themselves | “encompass 
significant morbidity and death. Indeed, there does 
exist a need to recognize techniques which may allow. | 
for reconstruction of anatomic defects, reconstruction. 
which may not only correct functional deficienci 
also promote healing. Thus, closure of a pe vi 
allows for earlier ambulation of the patient, dens 
fluid and electrolyte loss, and decreases the opportu- 
nity for pelvic and systemic sepsis followi ing radica pel- 
vic surgery. i | | o F 

After total pelvic exenteration, theres is no large pack | 
within the pelvis to support the brc viscera. 
Ambulation | may be ms - immediate 
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s; re appropriate replacement, and the 
of the fluid decreases the risk of pelvic sepsis 
vely while allowing a means of sampling for 
ion within the pelvic cavity. 
ler circumstances of previous irradiation. ther- 
Py, the use of reconstructive surgery with well- 
vascularized pedicle flaps may bring new viability to an 
area compromised by the previous irradiation therapy 
and surgery. Equally as important, preoperative radia- 
. tion may be used more broadly to allow removal of 
el areas. of malignancy which would otherwise be non- 
ble. The morbidity ensuing from significant 
loses of preoperative radiation can be significantly re- 
e d k ed when a compound myocutaneous flap is used to 
cover the resulting surgical defect. Prior to the devel- 
. opment of this reconstructive technique, it would not 
... have been possible to give preoperative irradiation to 
= the groin and proceed subsequently with a radical sur- 
` gical procedure with any expectation of primary heal- 
| ing. Instead, the picture would have been one of pro- 
gressive necrosis and wasting debility. The patient 
. would have died of disease just as surely as if she had a 
| | recurrence of cancer. — 
p Ci This incumbent upon the gynecologist to rec ognize 
2 5s ihe: advances made in the fields of reconstructive 
t. surgery. "Through consultation with his colleagues in 
“this field, he may participate in the advances which 
(have been made in reconstructive surgery. For too 






























) prevents deadspace acc umulatión. of 
id. It is possible to. measure accurately this | techniques as primary skin grafting and the use « 


 pedicle grafts for reconstruction of defects resulting 





long, the gynecologist has neglected even such sim " 






from extended pelvic surgery. The literature regard- - 
ing treatment of vulvar cancer and groin. dissections is à 
all too replete. with definitions. of extent of. recovery 
time through. delayed healing of groin incisions b 
granulation tissue and gradi 1 epithelialization. Use: o 
local pedicles, Z-plasty, and imary skin grafting « 
significantly decrease the norbidity resulting fi 
such incisions as well as the duration of of hospital 
for the patient. E COSI Tm 
It is in the hope that gynécclogiits' wi m 
of ane utilize. these reconstructive m 







































cancer Eshould never be eliowedt to voversliad d 
ous ne of the dad Its wor 


tensive anatomic and. | psjchie iiis w hich oman 
faces when such radical extirpative surgery i uid f 
taken. ; | 
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par ticularly useful in selected patients undergoing: pel- 
vic exenteration. Primary reconstruction with. this 


technique promises to provide a solution to. many of. : m 
the problems posed by the large, denuded, empty pel- Ta 


vic defect, thereby limiting the loss of electrolytes and 
proteins and allowing for prompt and primary 
healing.’ Furthermore, anticipation and accomplish- 
ment of vaginal reconstruction may provide hope and 
emotional support as well as restoration of sexual func- 
tions and may assist in minimizing the psychic trauma 
accompanying "desexualization" therapy discussed by 
Brown and associates.” The “omental apron,” “sigmoid 
lid,” sigmoid and small intestinal interpositional proce- 
dures,’ split-thickness grafts,* and gluteal and perineal 
flaps* are alternate approaches to some of these prob- 
lems, but the compound myocutaneous flaps appear to 
offer a more satisfactory solution. 

Axial and random pattern flaps are useful i in situa- 
tions described by the authors. In addition, they may 


^. be particularly useful for reconstruction of incisional 


defects in the anterior abdominal wall and are readily 

available when synthetic mesh has been used to correct 
fascial defects. Large full-thickness advancement flaps, 
similar to those used for cosmetic reduction of the ab- 
dominal wall, may also be useful. 

. "Repair of fistulas, especially those associated with i ir- 
radiation. therapy, may be more predictably effected 


c whena. "new blood supply" is used. The omentum, 


2 vulvar « cutaneous flaps, and gracilis interposition of 





Ingleman-Sundberg have: all been used, reportedly 
with enhanced success.9* | 
- Technically. simple. but. ‘imaginative labial pouches 


may be used in selected patients for vaginal reconstruc- 


tion following vaginal oblitera ation n by either surgery or 
irr adiation® - | mE 
Successful rehabilitation: a women with genital 
malignancy often depends upon. the imagination and | 
resourcefulness of the: physician responsible for her 
care. Franklin and associates have. rightfully. demon- 
strated their concern with many of the problems asso- 


ciated with therapy and stressed. the benefits accrued 


from collaboration with other specialists. 
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B Norepinephrine dose-conductance~response relationships were determined for the placental 

and nonplacental. vasculatures of ewes between 95 and 130 days of gestation with the use - 

: of radioactive-labeled microspheres injected under flow meter guidance. The regression line 
E "for the. placental circulation differed significantly. from that for the nonplacental circulation 

M (P. « 0.01). The decrease in nonplacental conductance was 30 to 45 per cent of control 
P greater than the. decrease in. placental conductance. These responses are consistent with 
7. the hypothesis that the site of placental vascular resistance is in vessels of larger caliber 
than those which. are usually, the primary site of resistance to blood flow. (Am. J. OBSTET. 
GYNECOL, 129: 293, 1977.) | 










ums Tuere IS GENERAL CON SENSU s that alpha adrener- 
E n gic stimulation induces dence gre vasoconstr ic tion in 


Ob us e Slatental andi o vasculatures à is con- 
troversial. We found that the dose of norepinep 3hri 
a sd to induce. | vasoconstric tion in the entire 








tivity or the moriplaténtal i component oe de pq | 
uterine circulation is similar to that of the nonpregnant _ 
! . circulation. Recently, Rosenfeld: and associates! Stud- ia 
a uterus. ^ adie: and associates? * also Pen a ied the simultaneous reactivities s of the. gre avid. ovine i 
` gréater vasoconstrictive effect of norepinephrine in ji erve 
s nonpregnant and puerperal ewes as compared to that 
. ^in gravid ewes. However, Ryan and associates, in an 
P isolated perfused canine preparation, obser ved no 
: significant response differences between pregnant and 
" . nonpregnant uteri. Similarly, Barton and associates? 
|. observed equipotent vasoconstrictive effects at similar 
d gt dose levels i in the vascular beds of conscious nonpreg- 
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Table I. Dose-response relationships | to norepinephrine i in total uterus, placenta, and d nonplacenta according 


to computation method and consistency y of control. conductances 







Control conductances 


Tissue (96 of initial control) 


Total uterus 


No. = 16 
Placenta +! 
«5 
Nonplacenta #5 
«.5 






M ethod | 


Microspheres Mi icro: spheres x flow meter 






(a-b) | (a-b) 
85.4-10,2* | 94. 0-14. l 
(0.637) (0.73) 
78.4-12.0 | m 83,2-12.8 
(0.86) (0.81) 
87.2-8.4 99.2-13.7 
(0.58) — (0.67) 
P < 0.05 
83,5-12.3 0 714-10.6 
(0.62) . | . (0.69) 
60.7-15.7 | 69.6-19.3 
(0.85) (0.85) 
P < 0.05 
50.1-19.7 50.0-13.1 


(0.79) (0.89) 





*y = a-b cn (x) where y 
* Correlation coefficient. 


catheter was similarly placed via a mammary artery for 
arterial blood. sampling. Electromagnetic flow probes 


. and zero occlusion loops were implanted around the 


left middle uterine artery and the descending aorta, 
? and a catheter 


was placed i in a uterine collecting vein for venous blood 


ue sampling. A Fr, 7. single- -curve catheter was used to 


E | catheterize. the left ventricle via the left carotid artery. 


E The tip was positioned by noting the typical wide pulse 
| pressure produced by ventricular contractions. — 

_ At the completion of these procedures, the pressure 
catheters and flow probe were connected to appropri- 
ate transducers and recorded on individual channels of 
a dynograph. | | 
- After all parameters had stabilized, a test bolus of 5.0 


© ml. of 0.9 per cent sodium chloride was injected into 


the descending aorta. This injection consistently 
caused no changes in observed parameters. Then nor- 
epine phrine* in doses between 1 and 40 ug dissolved 
in 5 ml. of 0.9 per cent. sodium. chloride was injected 


Soo over five seconds followed by. 5.ml. of 0.9 per cent 


" sodium - chloride flush. solution; UBF and ABP re- 
"- sponses, were E obere Nail M they returned t to control 





York New York. 


= per cent of control conductance and x = dose. 


mum response to each of the norepinephrine doses, 


1.0 to 1.5 ml. of !!! Ce-, ?!Cr-, 5Sc, or “Se- labeled | 
15 + 5 w microspheres diluted to 10 ml. with 0.9 per . 
cent sodium chloride were infused. intraventric ularly.. 
followed by a 5 ml. of 0.9 per cent sodium chloride 
flush. The infusion times varied from 30 seconds for 
the control period to between 10 and 15 seconds for — 
the response periods. The more rapid infusions. were ao 
necessary because of the relatively short- periods of 
maximum responses. Arterial and uterine venous | 
blood samples were withdrawn at a constant rate for E 
the 15 seconds preceding, during, and one. minute p 
after each microsphere injection. Upon termination of B 
each experiment, each ewe was killed, and the uter us Ju 


was dissected grossly into cervix, cotyledons, and myo- = 


endometrium. Individual tissues and blood. samples | 
were weighed, processed, and counted for radioactivity 
as described previously.' Individual tissue flows were 
calculated ee to the method of Makowski and 
associates.! | | | 

ABP and UBF tracings were sampled « every five sec- 
onds during. microsphere injections and averaged to 
determine control and response uterine vascular. con. 
ductances (U VC = UBF/ABP).. During. the contr ol ue 


periods before. the. second and third. injections. w hen 


micr ospheres were not injec ted, ABP and UBF tracings She 
were also o sated zv every ey fives : onds for the 30 seconds Um 








method Land t : fanslated i into » individual ti tissue. and total 2 











Percent of Control Conductance. 5 2n Cg Mi 






1. a 25 o 5 


UK organ conductance responses as described above. In 
P addition, proportionate individual tissue flows were 
a multiplied by the UBF, determined by the flow meter, 

and translated into individual tissue conductance re- 
a : sponses as described above. Dose-to-conductance re- 
: E z sponses were then determined by regression analysis 
D and compared. i 








-— Results | 

Ue ee Seventeen control microsphere injections and 43 re- 
' sponse injections were performed in 16 gravid ewes 
between 95 and 130 days of gestation. Venous contents 
of microspheres approximated 1.0 per cent or less of 
that in arterial blood samples. The proportionate dis- 

: tributions of total UBF to placenta, nonplacenta, and 
— s €ervix were unrelated to gestational age. Control pla- 
i] "cen tal blood flows varied from 79 to 96 per cent of total 
Es UBF (mean, 85 per cent), nonplacental flows varied 
"E from three to 25 per cent (mean, 13.5 per cent) and 
© cervical flows averaged 1.5 per cent. The mean control 
: .ABP value was 97 mm. Hg; it varied from 71 to 118 
.mm..Hg. Test doses of norepinephrine were l ug 
“4g (eight trials), 20 ugffive trials), and 40 ug (six trials). 
Systemic increases in ABP were minimal after the ad- 
ministration of norepinephrine doses up to 10 ug (I to 
) mm. Hg), while those after the 20 and 40 pe doses 
averaged 10 and 19 mm. Hg, respectively. Analysis of 
- blood flows and, therefore, conductance levels "was 














N cotyledons 


"y 
2 Myoendometrium 


Dose of Norepinephrine ugm. 


Fig. 1. Cotyledonary (placental) and myoendometrial (nonplacental) dose-response curves following rd 
intra-arterial norepinephrine injections. Nonplacental vasoconstriction exceeded that induced in the 
placental vasculature by between 30 and 50 per cent of control conductance levels. 


. computed from flow 
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complicated by marked variations between UBF det 
mined by the flow meter and that determined by. 
microsphere method. The ratio between. unilate al. 
UBF determined by the flow meter (UBF,) to total- 
UBF determined by the microsphere technique 
(UBFy) was calculated during control and. respons 
trials in individual ewes. Wi thina given animal durin g 
an average of four observa tions, the maximu m differs: : 
ences in the UBF,: UB Fy ra tio varied. from 0.04 ‘to. |: 





0.16. Analysis of individual tissue conductance- re- 
sponses to norepinephrine was also complicated by 1 
fact that only one control microsp here injection. ; 
determination of proportionate tissue flows was made - 






























24 percent. ^, 000 ls DA 
Regression lines calculated from both methods of. 

te blood flows are shown in Table L 

cy of control conductances — 
meter data, no significant differ- 


















With respect tothe 









. sion lines when blood flows were calculated from abso- 
. lute microsphere data. However, when individual 
| tissue blood flows were calculated by multiplying pro- 

portionate microsphere data by flow meter flows, pla- 


from data when control conductances were within +5 
per cent of the initial controls differed significantly 
(P < 0.05) from those calculated from data when con- 
trol conductances were < — 5 per cent of initial con- 


regression lines determined when control conduc- 
tances varied no more than +5 per cent were consid- 
< ered most representative. These lines are shown in Fig. 
-Jand were derived from three observations at the 1 wg 
< dose, two at 2.5 wg, four at 5 ug, seven at 10 ug, two at 
. 20 wg, and four at 40 ug. Irrespective of the method of 
: flow calculation or data samples chosen, the regression 
lines for placental vascular reactivity differed sig- 
nificantly — (P< 0.01) from those for nonplacental 
.. reactivity. 


Comment 
^ The dose-response relationships shown in Fig. l 
— "were selected because our previous experience with 
. rapid injections of microspheres has shown that pro- 

portionate distribution of blood flow in the uterus is 
— highly repr oducible under these circumstances while 
determinations of absolute blood flows may be quite 
4; variable presumably | because of nonrepresentative 
em „sampling of arterial microsphere content.’ Indeed, the 
Be -wide variations in the UBF,: UBFy ratios within ani- 
. mals observed in these experiments make any flow cal- 
culations determined by the microsphere method 
alone. suspect. 
! We were also concerned by the variations in control 
UBF which followed the microsphere injections about 
3 half the time. Usually UBF decreased, thus decreasing 
» uterine. ‘conductances since ABP was constant. It is 
doubtful that the microspheres per se caused sufficient 
E obstrüction of the uterine vasculatures to cause the ob- 
g served UBF decreases so à.systemic stress factor which 
. may] have 4 à tered distr ibution of idis flow 3 within the 








ciue coles SA ar 


ences were present in total or individual tissue regres- © purpose of the present expel ments since highly 


cental and nonplacental regression lines calculated 


^ trols. Therfore, these data were not pooled, and those 






















































significant differences between the. sensitivities of the 
placental and nonplacental vasculatures i in response to 
alpha adrener gic stimulation were: observed regardless 
of the sample selection or computation method em- 
ployed. The results are also consistent with those of 
Rosenfeld and associates? who observed a 35 per cent 
reduction in placental blood flow during a 55 per cent 
reduction in n flow during epinephrine in- 
fusions. 

It is difficult to compare blood levels of alpha ad-. 
renergic stimulants between the data of Rosenfeld and 
colleagues and that reported herein because of differ- 
ences in the route of drug administration. An approx- 
imation of blood levels during intravenous infusions 

can be obtained from the experience of Zuspan and 
associates.^ During 10 wg per minute infusions of epi- 
nephrine or norepinephrine in term pregnant women, 
they reported plasma concentrations of 1.5 wg per mil- 
liliter. Since the average infusion rate of Rosenfeld and 
associates was about 14 to 15 wg per minute and the 
blood volume of pregnant sheep at term is probably 
less than that in women, it is reasonable. to estimate a. - 
blood concentration of epinephrine between land 2 
ug per milliliter in their experiments. In the present 
experiments, if one divides the rate of norepinephrine 
infusion by the rate of blood flow to the uterus alone, 
maximum blood concentrations to produce compara- 
ble vasoconstriction were between 32 and 108 pg per 


 milliliter. This is an obvious exaggeration. since a- 


significant proportion of blood traversing ‘the aortic . 
trifurcation must have been distributed to tissues other - 
than the uterus. Such estimations probably represent 
extremes of the true blood concentrations necessary to. 
cause reported degrees of vasoconstriction in the 
uterine vascular beds during. pregnancy, but such low a 
values give one a measure of the exquisite sensitivity of. 
these beds to alpha adrenergic stimulation. 

One must now consider the possible reasons for such 
differential sensitivity in the uterine vasculatures. lt 
would appear that the myoendometrium simply retains 
its nongravid sensitivity to alpha adrenergic stimula- 
tion during pregnancy whereas reduced. placental sen- 


sitivity is a function of vascular changes induced during "E 
placental dev 'elopment. Ramsey and associates’ re- — 


cently described replacement of the walls. of spiral ; ar: : 
terioles by troplioblast i in high 
man, such changes. frequently 









myoendometrial junction. Since the. walls. of such \ Bg 
sels become devoid of smooth ‘muscle, they: cannot ae 
id | finn and the Remo site of vasocon-* 





er. primates. In the hu- . a 
extended - below. the n 
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ervatio sd of f Makows ski? Ramsey i and ourselves? are 









r plióblaer hai; not "been observed. poses to 
hypothesis anii vasoconstriction w vould: occur 










not t altered by: pregnancy. p ‘Stated | differently, the ef- 
fect ofa given vasoconstrictor stimulus on placental 
a i resistance would be muted in comparison with myoen- 
dometrial resistance. 
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. Discussion 

^ — DR. Guy M. HARBERT, Charlottesville, Virginia. 
MES Over. the ` years, Dr. Greiss has pioneered in research 
E related. to UBF that has improved our understanding 
— Of basic physiology and altered our approach to many 
. aspects of clinical obstetrics. T oday, as on several occa- 
— . sions in the past, Dr. | freiss has given the members of 
this: Association the pwvilege of hearing the initial for- 
: | mal presentation of his work. In collaboration with Dr. 
- Anderson and Mr. Still, he has used a direct. approach 
<. ^to demonstrate that a proportionate distribution of 
ue .. blood flow within the pregnant ovine uterus is more 
X: -sensitive to the vasoconstrictive effects of norepineph- 
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Teleologically, reduced placental vascular reactivity 
to alpha adrenergic stimulation may be protective to the 
fetus since the effects of increases in adrenal secretio: 
of epinephrine and of sympathetic nerve stimulation. 
inherent in everyday maternal stresses on placen i: 
blood flow would be minimized. In this context, th e 
high proportions of UBF distributed to the placenta 
and the lack of correlation betw een gestational age: ane 
distributional UBF. observed in the present expe 
ments probably were the result of adrenergic respon : 
to acute experimental stress, the myoendometriu 
eee i the brunt of oe stimulation. we div 
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rine than most other peripheral vascular beds. n one - 
accepts extrapolation of their findings to the human > 
subject, the clinical implications are extremely. 
significant. The importance of these observations toa 
better understanding of the basic uterine. pliyialogy is ert 
just as significant. — o 
As investigators, Drs. Anderson and Greiss an 
Sull have noted an absence of correlation betw 
distribution of UBF to the. placental cotyledons and 
gestational age, as. well as diff erences between quan —— 
titative blood flow — valu calculated from elec- ES 
tromagnetic flow meter data and microsphere data. — 
Toy: have also. noted ; a | variability. in return of flow 









































































. meter measurement of UBF to control values follo 
ta microsphere injection. These results are not only dis- 
. couraging to the investigators but disparate to report- 

“ed observations of others. As they acknowledge, these 
discrepancies may result from adrenergic responses 


methodologic differences between the short-term 
` preparations used in their study and the longer term 
preparations upon which the reports of other inves- 
tigators are based. These are not problems to be ex- 
pounded by the discussant but represent the frustra- 
tions that continuously plague the investigator and un- 
_doubtedly will be resolved by future experiments. Dr. 
„Greiss. correctly. emphasizes that these disparities, re- 
gardless of. etiology, are moot with respect to the basic 
observation that the vasculature of all uterine tissues is 
extremely sensitive to the vasoconstrictive actions of 
r orepinephrine_ and that this vasoconstriction is dis- 
roportionate between: myoendometrial and placental 
“tissues. In this aspect, his findings agree with the vaso- 
 constrictive. responses to epinephrine! and norepi- 
. nephrine measured during long-term studies in preg- 
nant sheep by Rosenfeld and associates. The difference 
-in the vasoconstrictive response of nonplacental and 
: placental tissue is impressively displayed in the authors’ 
Fig. 1. At a dose of 1 wg of norepinephrine, myoen- 
_ dometrial vascular conductance was decreased 30 per 
. cent on the average, while conductance in vessels sup- 
_. plying the placental. cotyledons was unchanged. Fig. 1 
< also indicates that blood flow to the myoendometrium 
. may be completely abolished by injection of norepi- 
» nephrine i in dosages of less than 40 wg. In his presenta- 
tion, Dr. Greiss postulated that a greater vasoconstric- 
tion stimulus is required in the placental vasculature to 
cause flow changes comparable to those of the myoen- 
dometrial vessels. This is a sound conclusion based on 
his data but may be oversimplified since he examined 


e: myoisitiial and et 


wing nd er 
Rosenfeld and. West* 


|. (64 per cent) followed by i45 pe 
to acute experimental stress and be related. to 








reported that in response 
the greatest decrease i i 








to the myometrium and a 32 per cent "wise in 1 blood 


-flow to the placental cotyledons. This evidence suggests i d 

that the. highest: resistance or lowest conductance . As, 

within the vessels of the endometrium. sake » | 
Dr. Greiss hypothesizes that one reason NT the dif. 2 


ferential sensitivity of the uterine va: culature is theoc- — 
currence of placental vasoconstriction in vessels of 
greater circumference than those. usually the primary 
site of vascular resistance. One may also speculate that 


the observed disporportionate- response does not de- 


pend so: much on the vasoconstrictive actic n of norepi- 

nephrine on larger vessels but on persistent dilatation 

of the smaller vessels in response to estrogen. In previ- 
ous experiments, Greiss and Marston? have shown that 

estrogen is a marked vasodilator of the uterine vascula- 
ture bed. During the last two thirds of pregnancy, the 

ovine placenta is actively engaged i in the production: of 
estrogens. The concentration of these steroids may be 

far greater in the placental tissues than i in other uterine 
tissues. An intriguing experiment ‘would be to repeat 

these studies after blocking the ao receptors.: E 
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N LU ristix Reagent S: tri ips: Dip- 
and-read test for nitrite, glucose, 
and protein in urine. Nitrite test: 
based on modified Griess reaction; 
any degree of color reaction is 
regarded as positive and indicative 
of at least 10* organisms/ml urine. 
Glucose test: sensitive, specific; 
glucose oxidase-peroxidase 
enzyme reaction yields. qualitative 
result in 10 seconds, quantitative | 
result in 30 seconds. Protein test: 
quantitative, based on well-known 
“protein error of indicators" — 
phenomenon, Entire N-Uristix 
test requires 30secondsto —— 
perform, using fresh, well-mixed | 
uncentrifuged urine (preferably .- 
first-morning, or bladder- 
incubated at least 4 hours). - 
Availability: bones of 100, | 
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Reliable ? \ -Uristix gives you the i inforr r m na dn 
du want. When you want it...now. And where you. 
ant it...in your office. All for less than -— a visit. 
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film narrated by Burt Lancaster which can motivate 

my patients to learn about CPR. I am also interested in 
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Serum Ferritin assay is more 
reliable than serum iron deter- 
mination in the diagnosis of iron 
deficiency anemia. The serum 
ferritin assay gives a quantitative 
estimate of the amount of iron 
stored in the body. It can be per- 
formed in any laboratory which 

RIA method to determine 
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XE Detrusor muscle dysfunction is a common reason for lower urinary tract symptomatology in 
x : a ; women. This report summarizes Observations in 35 patients diagnosed as having detrusor 
D - dysfunction. Similar involuntary detrusor contractions were observed in 25 incontinent - 2 57 
Be . patients « and in five patients who were not incontinent but who had urgency and frequency Es 
os f urination. The incontinent patients were separated into the "urge incontinence" group. E 
and the “detrusor dyssynergia" group, based on whether or not the detrusor contraction 
£65 X was preceded by a strong sensation of urge. The patients who were not incontinent were 
os 2 ; $ grouped as "urgency frequency syndrome." " No patient had urinary tract infection, i 
^. . neurological, urologic, or metabolic disease. Thirty patients responded satisfactorily NE 
similar management consisting of bladder drills and anticholinergic drug therapy. Decreased 
cortical inhibitory activity seems to be a common pathophysiologic mechanism. (AM. Je 









i Ossrer. GYNECOL. 129: 299, 1977.) 


" lr 1s NOW ACCEPTED that thorough i investigation of 
s - bladder function is mandatory if appropriate diagnosis | 


| ofi urinary incontinence is expected." ? 

Review of the literature shows unclear terminology 
ES and criteria used to identify types of. incontinence re- 
x sulting from abnormal detrusor function.*5 | 
xo The: relationship between “detrusor dyssynergia" or 

eirusor overactivity" and "urge incontinence" is not 
et clear. 5 Furthermore, the incidence of occurrence is 
not comparable i in different series, making it apparent 
that the diagnostic criteria may differ. * 
An attempt to clarify this matter by analyzing the 
eo findings i in 35 patients with abnormal bladder function 
but with no neurological, metabolic, or urologic disease 
m was made. A possible association between patients hav- 
z 3 ing | detrusor dyssynergia with urge incontinence and 
c. patients: having urgency and frequency without i incon- 
iH | tinence i is entertained. | 























2) . Material a and methods 


l ne hundred and ten patients with urinary inconti- 
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ysfunctional detrusor control 


addition, every woman underwent direct electronic — 


nence \ were evaluated. does "in and physical 
s | | they were grouped as "urge incontinence." 


grouped as “detrusor dy ssynergia." 
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metabolic, neu 
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examination, including. a catheterized urine specimen 
for urinalysis and culture, were done in all cases. Iin 


cystourethrometric ev aluation accor ding to the method ‘ . 
and instrumentation presented by Hodgkinson and. 
Cobert.’ | | Er 

Simultaneous pressure- recordings | were | obtained DOR 
from the bladder, urethra, and. rectum. Detr usor activ 
ity was observed at rest in. both supine and erect | 
positions. Its reaction. to‘ 'stress" could be evaluated. E 
after the patient was ordered to cough or heel bounce. n 
The rectal lead provided independent i intra- abdomit M 
pressure readings. | ING joe 

Cystoscopy, intravenous. yelography, and meta- 
bolic, neurological, and urologic evaluations were pane 
when thought. indicated. : | 

Twenty-five incontinent patients who were. found 1 to E 
leak urine because. of involuntary detrusor l contrac p 
tions, and had no recognizable | metabolic, neurological, $ 
or urologic diseases, were systematically compared. 

In 16 of these patients, the detr usor muscle contrac- | 
tion occurred after a str rong sensation of “urge,” and. < 
"The. Tes 
maining nine had no sensation of "urge" and they were. 











A separate third — patients w Tes 





had, as the pre ous ‘two. groups, à no denos 
ological, or. „urologic disease. Their 
s urgency and fr y ofur 
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Fig. 3. Urgency-frequency syndrome. This case shows an au- 
tomatic detrusor contraction occurring five seconds after a 
cough (C). There was a pressure increment in the urethral 
lead but none in the rectal lead. The detrusor contraction did 
not produce leakage of urine. There was a strong sensation of 
"urge" simultaneous with the detrusor contraction. 


sure elevations synchronous with the detrusor con- 
traction (Fig. 1). 

*Detrusor dyssynergia" group (nine cases), The pa- 
tients’ histories revealed no urgency or frequency of 
urination, but several had had urgency in the past. The 
mean age was 48.2 years, and the onset of symptoms 
varied from five months to approximately 10 years 
previously. 

Six patients received cystoscopic evaluations, and 
|... only one had a "slightly congestive trigone”; the others 
<e were normal. : 

Automatic detrusor contractions caused these pa- 

tients’ urinary incontinence, but no sensation of "urge", 
either preceded or was simultaneous to the detrusor 
contraction (Fig. 2). 

“Urgency-frequency” group (10 eases); These pa- 

tients reported no incontinence, but their hist ry re- 
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Table I. Results in 35 cases of detrusor dysfunction 
managed with bladder drills and anticholinergics 
























Detrusor Urge Urgericy- 
dyssynergia | incontinence | frequency 
(9 cases) (16 cases) | i E 1 0 cases) 


s == is m: " 


Bladder drills | 

Anticholinergics 9 15 | 10 

Follow-up 6monthsto l month to 6 monthsto 
2 years 2 years 2 years 

Improved is 14 OF 

Not improved E 2 l 





*One lost to follow-up. . 


t Two patients had recurrence of symptoms and needed to © 
repeat the therapy. 


vealed urgency and frequency in all cases. The mean. 
age was 37.6 years, and the onset of — s va 
from three months to nine years previously. . 

Cystoscopy was done in. eight patients, w 
being "normal" and five exhibiting a 
trigone." 2 a a 

Fight patients underwent electronic. cystoure F a l 
metric evaluation, and in five cases occasional au- 
tomatic detrusor contractions, synchronous. with a 
strong sensation of urgency, were noted (Fig. 3). 

The results of the treatment of patients in each of the 
three groups are shown in Table I. Improvement was 
defined as “no further leaking episodes” in the inconti- 
nent groups and not more than five or six voidings in a : 
24 hour period in the urgency-frequency group. | 


“conges ive | 


Comment 7 

Age and symptoms. No significant. difference was 
noted between the groups with respect. to age. How- 
ever, individual analysis of. cases showed that. patients 
in the urgency-frequency group tend to be younger © 
than those in the other two groups. In addition, pa- 
tients with "urge incontinence". tend to be younger 
than those with “detrusor dyssynergia." 

Wide variations in the duration of symptoms - were 
observed in all groups. - 

It is of interest to note that patients with. “detrusor 
dyssynergia” who had no actual symptoms other than 
incontinence had had urinary. E in the past, 











The suggestion has been made that these cystoscopic 


findings are the result of overuse of the bladder rather 


than the reason for the symptoms. The absence of 


these findings in the “detrusor dyssynergia" group, 
who do not have urgency or frequency of urination, is 
in accordance with that concept. 

Electronic cystourethrometric evaluation. All in- 
continent patients and five women of the continent 
group exhibited involuntary detrusor contractions. In- 
hibition of the detrusor autocontractility is accepted as 
being an acquired characteristic that follows maturity 
and training.'^ Loss of cortical inhibition as the mecha- 
nism responsible for involuntary detrusor contractions 
in cases of detrusor dyssynergia has been proposed by 
the original investigators.* |! 

The presence of involuntary detrusor contractions in 
patients exhibiting no incontinence suggests that par- 
tial inhibition may render these contractions ineffec- 
tual to produce incontinence. 

The sensation of urgency is a volume-dependent 
phenomenon” that can vary with the degree of anxiety 
(a cortex-related symptom). Furthermore, symptoms 


of urgency- -frequency and urinary incontinence have 
been found to be: associated. with lesions of the frontal 
lobe and other areas of the brain. | 

A common pathophysiology, consisting of a pro- S 
gressive loss of the. cortical inhibitory effect over the 
detrusor muscle reflex, could. explain: the ici and 
symptoms of alt patients described i in this study. 

The initial loss would produce. urgency. ad die 
quency of urination (urgency- -frequency group) with. 
sufficient remaining inhibitory effect to preventi incon- 
tinence. Further loss w ould first produce incontinence 
(‘urge incontinence" group) and, subsequently, the 
disappearance of the sensation of urgency (“detrusor 
dyssynergia"). E 

Management. Satisfac tory results with the same 
management further support the common paiho- 
physiology. E 

The bladder drill gvould reestablish the: cortical in- qi; 
hibition of the bladder reflex by repeating the process | 
of training. Reduction in smooth muscle excitability by 
anticholinergic drugs would support the cortical in- 
hibitory effect at a local level. | 
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Discussion 


DR. C: PAUL HODGKINSON, Grosse Pointe Farms, 
Mic ‘higan. The paper presented by Drs. Fantl and asso- 


~ -Clates is timely andi important because it points out the 


E necessity of evaluating and comparing different tech- 


s niques for performing cystometry. The authors have 





a, cogently, described. and differentiated three very im- 
" t. urinary problems frequently observed in 
ze worneti and have suggested that decreased cortical in- 
5 -hibitory activity may be a common etiologic patho- 

physiology. They: have. s suggested- that urgency and 
- frequency without - incontinence, urgency with in- 














| continence, and detrusor dyssynergia. may be a con- 
e tinuum. 
 pathoneurological. process. This is an meting con- 


of 





three | different - stages. of the same 





cept and it may well be true. 


- - Direct electronic Sb dues has Gonelusiv ely 
5 | demonstrated. four. r basic. observations. fundamental to. 
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normal urinary control: (1) In normal continent wom- 
en, including those with stress urinary incontinence, 
there is no increase in bladder pressure from the time - 
it is completely empty until it is subjectively 1 full: (2) all. 
autocontractility of the bladder has been completely.. i 
suppressed and detrusor contractions cannot be. pro. 
voked by coughing or heel jouncing; (3) increases in 
intra-abdominal pressures are directly transmitted t 
the bladder and. proximal half of the urethra; {Aye n 

sensation to void is incidental to bladder. volume andis is. 
not caused by increased intravesical | pressure. eS ae 
Although detrusor. dyssynergia - js an. ‘infrequi nt fug 
cause of arose inc ontinence, 1 itisa 
cause itis so di BR ree: to treat. Hi is uds PN 



































most distr eii "e 













Oc} tractility | can. be Cese by i anticho- 
rgic drugs but some fail to respond. 7 
Detrusor dy ssynergia i isa purely motor function. Al- 








ay though - the loss of urine is not accompanied by a sense - 


of i urgency, many patients complain. ofa propriocep- 


tive sense of deep pelvic pressure. The condition is | 







dyssyner gic muscular dysfunction. because most 
; can neither completely. fill nor. completely 
1 eir bladders. Because. ud constantly. FA 





ê eligi is about i 900: Ce. z | 
Two grades of detrusor: mek Ie nave been ob- 
E served. In Type 1 the detrusor contraction is provoked 
by coughing or heel jouncing. This is the type demon- 
strated by the authors. This is very important in history 


taking of patients suspected. of having stress urinary 


.. incontinence because if the question "Do you lose urine 
«^ "when you cough?" is asked the answer will naturally be 
"Yes" The difference, however, is that they lose urine 


es. -as a result of a detrusor contraction and not because of 


a . à sudden i increase in. intra-abdominal pressure. | 
—fype 2 detrusor dyssynergia is charac terized by 
pontaneous detrusor contractions which are unpro- 





mic than Type 1 L Man, y] 
| Type 2 


2i 






to 1 00 C n is lost wit 

































, but seldom is the opposite eb 
pue e shortcomings of. retrograde standa 
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Adenocarcinoma of the cervix: Histopathologic. 
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Primary. adenocarcinoma of the cervix and endocervix is an unusual lesion. It is : 
cytologically evasive, diagnostically challenging, histologically variable, and therapeutically 
E perplexing. During the period 1954 through 1971, 53 cases were diagnosed at the Medical - 
. College of Virginia, representing 3 per cent of all invasive cervical carcinomas. Clinical - 
material, therapy, and five-year survival statistics have been compiled for each. histologic- 
- type of adenocarcinoma. The average age of the patients was 53.8 years, and the most 
-frequent complaint was abnormal uterine bleeding. Histologically, the majority had | 
i adenocarcinomas of. the endocervical type. Others, in order of descending frequency, had 
. endometrioid, clear cell, colloid, and adenoid cystic carcinomas. Patients treated for 
s endometrioid carcinomas had the best five-year survival rates. Standardization of the 
diagnostic process and the use of modern radiation therapy have significantly improved i 
: survival. All patients. having radiation plus operation or operation alone lived five years. or 
: more. (AM. J. OBSTET. GYNECOL. 129: 304, 1977.) 
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sees a reported s series which i is devoted entirely to this 1954, were reviewed. That. series of 53 cases allowed at 
‘tumor. Our report summarizes the experience at the a minimum a five-year. follow- -up per iod. "The clinical = 
Medical College of Virginia with adenocar cinoma of records of these cases were examined, and multiple. . 
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a and. its correlation with n clinical parameters. topathologic classification. used i is that of the. World. i 
P Health Organization (Geneva, 975)5. modified: Y0- - 
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Age. At the time of initial diagnosis, the patients 
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Table VIII. Survival in cases of adenocarcinoma 
of the cervix according to histopathology 








Type of No. of patients who 
adenocarcinoma survived 5 yr. 

Adenocarcinoma | 8 
(endocervical) I 6 2 
(3005 — HI 7 0 
E | IV 2 0 
Endometrioid (9) * I 5 4 
Il 3 2 

HI 0 
IV 1 0 
Clear cell (7)t I ] 0 
II 3 y 
Iii 3 0 

IV 0 
Colloid (6)§ I 2 1 
JI ] 0 
HI 2 0 
IV i 0 

Adenoid cystic (1)]| I 0 
ll l I 

IH 0 

IV Q 





* Absolute five-year survival rate: 37.0 per cent. 
t Absolute five-year survival rate: 66.6 per cent. 
t Absolute five-year survival rate: 40.0 per cent. 
$Absolute five-year survival rate: 25.0 per cent. 
l Absolute five-year survival rate: 100 per cent. 


barium enema on 31 (58.5 per cent) pauents was sus- 
picious for malignancy in one case. This case was one 
of the two patients biopsied at the time of proctoscopy 
and found to have extension of tumor. The metastatic 
bone survey was suspicious in only one of 36 (67.9 per 
cent) cases examined. 

| Staging. The distribution of cases staged retro- 
spectively according to the Clinical Classification of 
Carcinoma of the Cervix of the International Federa- 
tion of Gynecology and Obstetrics" (FIGO) (1975) is 
given in Table III. In the two cases discovered after 
hysterectomy, the lesion had extended to such a degree 
that the classification of Stage IB with the notation of 
clinically occult tumor was given. 

Pathology. The 53 cases in this series were divided 
into five histologic categories (Table IV). By far the 
most common type, comprising 30 cases, was adeno- 
carcinoma of the endocervical type, in which no other 
specific pattern was present. These tumors were com- 
posed predominantly of glands of variable size and 
. shape, lined by cells which at least focally resembled 
those of normal mucin-secreting endocervical glands. 
- Five of the 30 tumors satisfied the criteria for the diag- 
nosis of minimal deviation adenocarcinoma, a term 


. which we have suggested as a replacement for the pre- 


viously used “adenoma malignum." In those cases, 
which we have illustrated extensively in an earlier 
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Fig. 1. Grade II adenocarcinoma of the endocervical type, 
showing well-differentiated gland lined by mucin-secreting 
cells and numerous infiltrating "signet ring" cells. (Hematoxy- 
lin and eosin. Original magnification x 192.) 


communication,” the tumors consisted entirely of 
glands which were abnormal mainly by virtue of their 
deep penetration into the wall of the cervix and their 
architectural anomalies, consisting of great variations 
in both size and shape, with numerous bizarre angular 
branchings. However, the glands were cytologically 
quite reminiscent of benign endocervical glands, being 
lined by a single layer of columnar cells with large api- 
cal mucin globules and fairly inconspicuous small basal 
nuclei, demonstrating only minimal pleomorphism 
and atypia. | 

The remainder of the endocervical-type adenocar- 
cinoma cases contained varying admixtures of glands 
which differed little from those already described, 
glands with multilayered epithelium containing only 
small quantities of mucin and considerable cellular 
atypia, and cells which infiltrated the stroma either 
singly or in solid sheets, often with a "signet ring" 
morphology. This latter pattern was characterized by 
cells in which the nucleus was compressed to one side, 
usually in a crescent shape, by a large single globule of 
mucin which occupied most of the cell (Fig. 1). 

The endocervical adenocarcinomas were graded 
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Fig. 2. Grade I adenocarcinoma composed of small uniform glands without intracellular mucin, 
reminiscent of mesonephric rests. (Hematoxylin and eosin. 4, Original magnification X110. B, 


Original magnification x 325.) 


from I to IH (Table V), with approximately equal 
numbers of cases falling into each grade. Many of the 
Grade I tumors were those identified as minimal devia- 
tion adenocarcinomas. The other Grade I cases in- 
cluded those tumors growing in a purely glandular pat- 
tern, in which the individual gland cells, although 
showing clear-cut cytologic evidence of malignancy, 
lacked the pleomorphism of the higher-grade lesions. 
Included in this group was a single case (Fig. 2) in 
which the glands were coalescent, of uniform small 
size, and lined by low cuboidal epithelium without in- 
tracellular mucin production. The histologic features 
of this case suggested a possible origin from meso- 
nephric rests, but this histogenesis could not be proved. 

Grade II cases comprised those in which the largely 
glandular and occasionally partly papillary tumor was 
composed of multiple layers of cells, usually with con- 
siderable nuclear pleomorphism and minimal mucin 
secretion (Fig. 3). Grade II also included those cases in 
which there was a fairly even admixture of well- 
differentiated glands and solid cell sheets or infiltrating 
signet ring cells (Fig. 1). The Grade III carcinomas 
were tumors growing predominantly in one of the 
latter patterns, with only small foci of gland formation. 

The second most common histologic pattern in this 
series, comprising nine cases, was that which we desig- 


nated "endometrioid." As in the well-known endo- 
metrioid carcinoma of the ovary," that diagnosis 
depended upon the histomorphology of a tumor re- 
sembling that of endometrial carcinoma more closely 
than that of endocervical carcinoma. Several of the 
tumors were further subclassified as adenoacanthoma 
(adenocarcinoma with squamous metaplasia, Fig. 4) or 
mixed adenosquamous carcinoma.'? For the diagnosis 
of primary endometrioid carcinoma of the cervix to be 
accepted, a definite origin in endocervical surface or 
glandular epithelium had to be demonstrated (Fig. 5), 
or the endometrium itself had to be proved to be be- 
nign, either at curettage or at hysterectomy. Although 
this is obviously a diagnosis of exclusion, since primary 
carcinoma of the endometrium with extension to the 
endocervix is far more common, we were not surprised 
to encounter those cases, since we have also observed 
mucin-secreting adenocarcinomas of the endocervical 
type which appear to have arisen in the endometrium. 

The third most frequently encountered histologic 
type in the series, comprising seyen cases, was clear cell 
carcinoma. These tumors were predominantly papil- 
lary (Fig. 6) but also contained foci of tubular and solid 
growth patterns, as previously described for clear cell 
carcinomas in. the cervix and other locations in the 
female genital tract.* !' '* The proportions of clear and 
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Fig. 3. Grade H adenocarcinoma of the endocervical type, 
composed of coalescent glands lined by multilayered, mod- 
erately atypical cells with little intracellular. mucin. (Hema- 
toxylin and eosin. Original magnification x 130.) 


hobnail cells varied from case to case. Almost every 
tumor in the series that was predominantly papillary 
fell into this category. Although the markedly in- 
creased incidence of clear cell carcinoma of the cervix 
and vagina in recent years has occurred among young 
women exposed in utero DES or related compounds,’ 
none of our patients fit that clinical picture since the 
youngest was 39 and no other patient was under 50 
years of age. The absence of younger patients with a 
history of DES exposure is probably due to the fact that 


the series ended in 1971, while the great majority of 


DES-exposed cases have been diagnosed since that 
date. 

Six cases were classified as colloid or gelatinous 
carcinoma. In this histologic. pattern, small, well- 
differentiated tumor cells are found floating in large 
. pools of extracellular mucin, which makes up more 

than 50 per cent of the volume of the tumor (Fig. 7). 
The cells grow singly, in small solid nests and in small 
3 glands, and may contain varying amounts of intracellu- 
lar mucin as well. Such tumors bave been reported far 
. more commonly in the breast, where they are generally 


associated with a good prognosis," and in the colon 
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Fig. 4. Endometrioid carcinoma of the adenoacanthoma type 
(adenocarcinoma with squamous metaplasia). (Hematoxylin 
and eosin. Original magnification x 192.) 


and rectum, where their prognosis is poorer than that 
of other adenocarcinomas.” Most of the six cases in the 
present series had some coexistent foci of other pat- 
terns of adenocarcinoma, but the colloid pattern was 
predominant in each. 

Finally, one case was classified as adenoid cystic car- 
cinoma (Fig. 8). That histologic pattern is characterized 
by a cribiform pattern of uniform back-to-back glands, 
lined by uniform small cells and interwoven with 
hyaline cylinders. As in the case of colloid carcinoma, 
that histologic pattern is seen far more frequently in 
other organs (in this case, salivary glands, bronchi, and 
breast), but it has been reported with increasing fre- 
inia d in recent years as a primary tumor of the 
cervix.? 

Histologic review of all the cases revealed three pa- 
tients with concomitant squamous cell carcinoma in situ 
and three other cases with an independent. invasive 
squamous cell carcinoma of the cervix associated with 
the adenocarcinoma. The associated carcinomas of the 
squamous type occurred with both the adenocar- 
cinomas of the nonspecific endocervical type and the 
endometrioid variety but were not considered meta- 
plastic foci in both groups. - 

Therapy. Table VI summarizes the therapeutic mo- 
dalities, case distribution, and five-year survival statis- 
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Fig. 5. Endometrioid carcinoma, showing replacement of sur- 
face epithelium and extension into submucosa of endocervix. 
The endometrium in this case was benign. (Hematoxylin and 
eosin. Original magnification x48.) 


tics of the 47 patients considered to have completed 
therapy. 

Thirty-eight (80.9 per cent) of the patients were 
treated primarily with radiation therapy (Table VII), 
consisting of external irradiation and one or two appli- 
cations of radium. External therapy was supplied by 
orthovoltage from 1954 to 1961, supervoltage (2 mev., 
cobalt-60) from 1962 to 1967, and megavoltage (6 
mev.) from 1968 to 1971. Radium was applied with 
either a tandem and ovoids or the Ernst applicator 
(1954 to 1965) and the Fletcher-Suit applicator (1966 
to 1971). Inadequate records, films, and dosimetry 
compromised the ability to reconstruct accurately radi- 
ation dosages through 1965. Five (21.7 per cent) of 23 
cases treated solely with radiation during that period 
manifested local failure after what was thought to be 
inadequate therapy. Subsequent to 1965, 15 cases were 
treated with megavoltage external radiation and the 
Fletcher-Suit applicator, with the usual dosage deliv- 
ered to Manchester Points A and B being 8,000 and 
6,000 rads, respectively. Of that number, two (13.3 per 
cent) manifested local failure, one patient having per- 
sistent disease and another subsequent pelvic recur- 
rence. 04 - 
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Fig. 6. Clear cell carcinoma, composed in this illustration of 
papillae lined predominantly by hobnail cells. (Hematoxylin 
and eosin. Original magnification x 176.) 


Three patients had preoperative radiation and an 
extended (two) or extrafascial (one) hysterectomy with 
bilateral salpingo-oophorectomy. One, in whom the 
adenocarcinoma of the cervix was discovered at the 
time of evaluation of the specimen, had postoperative 
external radiation and the insertion of a vaginal cylin- 
der; the other received no radiation therapy. Two pa- 
tients were treated primarily with radical hysterectomy 
and lymph node dissection. All seven patients treated 
with radiation and operation or operation alone had 
disease classified as Stage I (six) or Stage II (one) and 
survived five or more years. 

Radiation therapy was incomplete in five patients; 
two (Stages II and HI) of the five signed out against 
medical advice, one (Stage II) died of a cerebrovascular 
accident during therapy, one (Stage IV) died of uremia 
during therapy, and one (Stage HI) developed radia- 
tion illness and was subsequently given chemotherapy. 
Another patient with Stage IV cancer was treated by 
chemotherapy. Two patients in the series, both with 
Stage III disease, refused all forms of therapy. d 

Complications and causes of death. Radiologic 
complications consisted of cystitis in four cases, proc- 
titis in three cases, and skin changes or vaginal vault 
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Fig. 7. Colloid carcinoma, showing small uniform cells float- 
ing in large pools of extracellular mucin. (Hematoxylin and 
eosin. Original magnification x192.) 


necrosis in two cases each. One patient developed a 
vesicovaginal fistula, unassociated with tumor recur- 
rence, which was surgically repaired. A rectovaginal 
fistula developed in. one patient treated by radiation 
and extended hysterectomy early in the series. A di- 
verting colostomy and fistula repair were performed 
with healing and later reanastomosis of the bowel. It is 
believed that most of the patients who have died did so 
as a result of persistence or recurrence of the cervical 
carcinoma. Although information as to the terminal 
event, be it uremia, infection, or hemorrhage, could 
rarely be retrieved, three were proved to have devel- 
oped metastatic disease, two to the supraclavicular 
lymph nodes and one to the pleural cavity. Two pa- 
tients were known to have died of ketoacidosis without 
evidence of carcinoma. 


Comment 

Based on a survey of the literature by Hepler and 
 associates,? an average of 4 to 5 per cent of cervical 
"cancers are adenocarcinomas. Recent reports would 
indicate an increased incidence of 6 to 12 per cent? !? 
The 3 per cent incidence in this study is similar to that 
reported by Carter and associates,’ and more recently 





Adenocarcinoma of cervix 


Fig. 8. Adenoid cystic carcinoma, showing small compact cells 
in tight clusters. Typical cylindrical configuration is well de- 
veloped in this one case. (Hematoxylin and:eosin. Original 
magnification x 350.) 


by Ubinas and Marcial,? and may be the result of the 
criteria, both clinical and histologic, used for ac- 
ceptance, the lack of patient exposure to hormonal 
therapy, or the fact that cytologic screening techniques 
have been more effective in detecting squamous cell 
carcinoma in our patient population. 

The average age of 53.8 years in the series supports 
the belief that adenocarcinomas tend to occur in à 
slightly older population than does squamous cell car- 
cinoma.’ However, the fact that the youngest patient 
was 31 vears old should not be taken to indicate that 
the young are immune to the disease. This has been 
particularly true for cases developing in a background 
of DES exposure. A review by Pollack and Taylor'* of 
cancer of the cervix during the first two decades of life 
reveals 23 of 31 cases to be adenocarcinoma. Compar- 
ing the age of our patients with the clinical stage of 
their cancer, we noted advanced lesions to be present 
in approximately equal numbers in each decade. That 
finding is at variance with the finding of Ubinas and 
Marcial? who documented: more advanced disease 
among their older pauents. 

Although Gusberg and Corscaden? noted a 27.7 per 
cent incidence of infertility in their series of cases only 























little from those for the general population and. com- 
pare favorably with those of Rombault and associates." 
The clinical manifestations and. course of all cervical 
malignancies are similar. We found the most common 
initial complaint was abnormal uterine bleeding (83.0 
| per cent). In no case was it severe, Leukorrhea, pelvic 
pain, and urologic problems caused a few patients to 
seek medical attention. The duration of symptoms 
prior to being seen by a physician varied from two 
weeks to one and a half years; however, 60.4 per cent 
were seen within three months and 79.2 per cent 
within six months of the onset of symptoms. In no case 
was there unusual delay in diagnosis or treatment. 
Cervical cytology has not been as helpful in the early 
detection of adenocarcinoma of the cervix as it has 
been for squamous cell carcinoma. Of our cases, 49 per 
cent having cytologic smears had positive cytology 
prior to a tissue diagnosis. In only one of five patients 


. . with a Stage IB (occult) cancer was there a positive 


cytologic smear. The remaining Stage I cases all had 


. negative cytologic reports. Interestingly, one positive 


^. smear in the Stage I group was obtained in our 
dysplasia clinic where endocervical aspiration is rou- 
| tine. Reagan and Ng! have commented frequently on 

the importance of routine use of endocervical aspi- 
~~ ration in conjunction with cervical scrape cytology in 

- the diagnosis of carcinoma in situ and adenocarcinoma 
of both the cervix and endometrium. Furthermore, it is 
known that invasive cancers of the cervix, particularly 
Stage IT and worse, may be difficult to detect by cytol- 
ogy and that such is not the correct method of diag- 
nosis in the presence of gross clinical tumor. 

. The significance of an endophytic or exophytic 
growth pattern has been debated. That most Stage IB 
lesions in our series appeared as endophytic growths 
may be a manifestation of the site of origin of 
adenocarcinoma within the glandular epithelium of 
the endocervix. The appearance of the tumor at the 
external os is, no doubt, a result of its extension from 
the endocervical | glands within the endocervical canal 
or of its development i in a congenital ectropion. There 
| were generally as many endophytic as exophytic lesions 

in Stages. 11, HI, and IV, suggesting that the appear- 
ance had little influence on the ultimate determination 


C of clinical stage. When only the endometrioid car- 


B ccinomas are considered, five of nine were stated to be 


endophytic; among the clear cell carcinomas, six of © 


. seven were exophytic. That finding corresponds to the 
E histopathology of clear cell carcinoma which is usually 
| 8t least partially papillary, i in contrast to the endome- 


trioid. carcinoma. growth pattern which is usually solidly 


| d glandular à and monpapubuy. 


9.4 per cent of our patients were. nulligravid and 15.1. 
per cent were nulliparous. Our statistics seem to vary 





In the early cases in the series, abere was a tendency 
to perform an outpatient biopsy on all cervical lesions 


and, once the diagnosis of malignancy was made, be it 


squamous cell carcinoma or adenocarcinoma, to admit 
the patient for what was rather routine radiation ther-* 
apy. It soon became obvious that histologic criteria 
could not be depended upon to dictate the exact site of 
origin of the neoplasm in patients with adenocar- 
cinoma of the cervix. Although the criteria of Haggard 
and colleagues? may be useful in determining. which 
adenocarcinomas may originate in the endocervix and 
which are of endometrial origin, as they suggest, these 
criteria are no substitute for careful dilatation and frac- 
tional curettage with punch biopsy of the cervix. Such 
procedures assist in determining those endometrial 
carcinomas with extension to the cervix ànd the cases 
of adenocarcinoma of the cervix with extension to the 
endometrium. It must be emphasized, however, that 
fractional curettage is not a foolproof technique, since TE 
contaminaüon of either specimen. (endocervical or 
endometrial) with material. from the other mes 
common. | Ern 

Today, there is general agreement | as to a his- 
topathologic classification for adenocarcinoma of the 
cervix. The World Health Organization" (Geneva, 
1975) has published an "International Histological 
Classification of Tumors, No. 13" with written and vi- 
sual descriptive materials. We have chosen to use this 
classification with the exception that those adenocar- 
cinomas of the colloid of mucinous variety, which are Aus 
distinct microscopically, have been separ rated, This, we © d 
believe, is advisable in view of the fact that they resem- =~ 
ble a recognized variety of breast, colon, and rectal - 
carcinoma. In addition, it has been suggested that col- | 
loid adenocarcinomas differ in their biological behav- 
ior, and it is only by separating that. group ! that we can 
follow them closely and determine if they behave dif- 
ferently from the other adenocarcinomas. — 

Table VIII provides a breakdown of all cases in the 
series according to histologic type, clinical stage, and 
five-year survival rates. The. therapeutic modalities 
were similar within each group. The adenocarci nomas 
of the endoc ervical type (30) comprised. the majority of 
Cases. Although it was shown earlier (Table V) tható 
the well-differentiated and moderately differentiated. ie 
tumors of this group tended t to > have ; an earlier r clinic à 
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advanced when first seen, and this patient group had a 
five-year absolute survival rate of 40 per cent. The col- 
loid carcinomas were distributed among all stages, and 
there was a five-year absolute survival rate of 25 per 


" cent, thereby supporting the view that as a group they 


are more resistant to radiation therapy. 

Our series is too small to be unequivocal about the 
approach to the patient with adenocarcinoma of the 
cervix. It is apparent that there has been dramatic 1m- 
-provement in the survival of patients treated during 
the last six-year period of the study. We acknowledge 
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Discussion 


DR. G. WALLACE LETCHWORTH, Sarasota, Florida 
(Official Guest). Adenocarcinoma of the cervix has 
taken on a new dimension for me as a result of the 
invitation to appear on this program to discuss this 
paper by Dr. Hurt and his associates. In their report 
emphasis was placed on the histopathologic classifica- 


tion. of these adenocarcinomas. 


To illustrate that accurate histopathologic identifica- 


„tion is of basic importance, I want to quickly discuss my 
series of one case, in a 61 year-old-lady who had a Class 


5 Papanicolaou smear in 1974. The diagnosis of 
squamous cell carcinoma of the cervix, clinical Stage 
IIA, was made. In evaluating her prior to treatment, a. 


— 
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the fact that the clinical stage of the disease, the his- 
topathology, and the degree of differentiation of the 
tumor are important factors in patient survival; how- 
ever, it was with the arrival.of a radiotherapist who 
could apply modern radiotherapy techniques and a 
gynecologic oncologist who could direct the diagnostic 
work-up and perform the indicated surgical proce- 
dures that there was a significant improvement in five- 
year survival rates for patients with Stages I and II 
disease. | 
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barium enema led to the diagnosis of a second primary, 
an adenocarcinoma of the right colon. A hemicolec- 
tomy followed by radiation therapy for the cervical le- 
sion was done with apparent good results. Two years 
later, in 1976, a Class 5 Papanicolaou smear led to a 
biopsy of the cervical area that came back with the 
diagnosis of metastatic adenocarcinoma consistent with 
bowel origin. The pathologist knew the history of 
bowel carcinoma. Evaluation led to a laparotomy where 
the only tumor found was a grossly palpable, well- 
localized lesion extending anteriorly from the cervix to 
the base of the bladder. An anterior exenteration with 
an ileal loop was done. I think it clearly is a third pri- 
mary, an adenocarcinoma of the cervix, that may or 
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may not have been present two years earlier but is not 
metastatic colon carcinoma as it was labeled. 

Dr. Hurt and his associates detailed the classification 
of the various pictures that this variable tumor presents 
under the microscope. A modification of the World 
Health Organization classification is offered. Their 
terminology differs somewhat from that used in other 
reports. 

The relatively small incidence of this disease, repre- 
senting, on the average, about 5 percent of all cervical 
malignancies, results in considerable difficulty in estab- 
lishing clear relationships among the various parame- 
ters usually considered in the evaluation of a disease 
process, its modes of treatment, and hoped-for cure 
rates. 

In most of the literature on this subject, some space 1s 
given to microscopic classification, but major emphasis 
is given, perhaps rightly so, to clinical staging and its 
relation to choice of treatment and prognosis. 

The degree of tumor differentiation is frequently 
noted and is used as a method of classification. Yet, ina 
report in 1951, from Columbia University, Drs. Gus- 
berg and Corscader? described seven tumors that did 
not respond to radiation. Of these, four were histologi- 
cally well differentiated, one was moderately differ- 
entiated, and two were poorly differentiated. Thus, in 
that report there was no clear relationship between 
tumor differentiation and radiosensitivity. 


Dr. Rutledge and others from Houston reported, in - 


1975, a series in which the survival rates were related to 
the histologic classification. Dr. Hurt and colleagues 
did not do this except in one table in which histologic 
grading was related to clinical staging and five-year 
survival rates. 

Twenty-six years ago, Gusberg and Corscaden? 
wrote that the choice of treatment for adenocarcinoma 
of the cervix may be made without regard to histologic 
differences in these lesions. This may still hold true 
today; but, if I interpret properly an article in the 


January, 1977, Contemporary Ob/Gyn, written by Drs.. 


Fenoglio and Richart,’ also of Columbia University, we 
may in the future be able to establish a more precise 
correlation between the histologic features of a tumor 
and the mode of therapy through more sophisticated 
histopathologic techniques which utilize the electron 
microscope and histochemical procedures. 
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Dr. Roy T. PARKER, Durham, North Carolina. AI- 
ways, in the Duke Medical Center, we have considered 
adenocarcinoma of the cervix to be a disease with a 
poor prognosis. In general, we have taught that the 
poor prognosis was due to the endophytic growth of 
this endocervical lesion, which resulted in a delay in 
diagnosis, early permeation of lymphatics, and, in 
addition, radioresistance of the mucus-producing 
adenocarcinomas. On the basis of the Medical College 
of Virginia data presented by Dr. Hurt and colleagues 
and those from the Duke Medical Center, I would like 


'to emphasize three points in an effort to improve the 


prognosis for patients with adenocarcinoma of the cer- 
vix, namely, the need for: (1) early diagnosis, (2) accu- 
rate pathology studies, and (3) operative therapy. 
The, delay in diagnosis was evident in Dr. Hurt’s 
studies since only 23 of 53 patients (43 per cent) had 
Stage I disease. None had Stage IA and only five (9 per 
cent) had Stage IB (occult) disease. From the Duke 
Medical Center, we have had two reports on adenocar- 
cinoma of the cervix." ? The first consisted of 50 pa- 
tients studied between 1938 and 1948, and only eight 
cases (16 per cent) were Stage I. The second report, 
presented to this Society in 1965, by Dr. Charles Peete; 
consisted of 80 patients studied between 1948 and 
through 1963, and, of these 80 patients, 36 (45 per 
cent) had disease classihed as Stage I. The improve- 
ment from 16 to 45 per cent Stage I disease during the 
25 years under consideration wagattributed to the uni- 
versal use of genital cytology in the obstetric and 
gynecologic clinics, beginning January 1, 1947. This 
brings up the issue of the value of the Papanicolaou 
smears in the diagnosis of adenocarcinoma of the en- 
docervix. Dr. Hurt reported genital cytologic studies 
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on 43 patients, and only 25 (58 per cent) were suspi- 
cious for malignancy. In our laboratory, of the 80 pa- 
tients reported in 1965, the positive cytology pick-up 
was 82 per cent. To date, 118 patients have had smears 
sprior to the diagnosis of adenocarcinoma of the cervix, 
and 90 (76 per cent) have been positive. This accuracy 


rate in detection by genital cytology compares to ap- : 


proximately 90 per cent for squamous carcinoma of 
the cervix and 66 per cent for adenocarcinoma of the 
endometrium. The difficulty lies in the inability to ob- 
tain representative material high in the endocervix. We 
concur with Dr. Hurt that an awareness of the disease 
process, combined with Papanicolaou smears, colpo- 
scopic examination, endocervical biopsy, and endocer- 
vical curettage, is essential to early diagnosis. 

Dr. Hurt and co-workers have performed detailed 
and meticulous pathology studies and have divided pa- 
tients into five histologic categories: adenocarcinoma of 
endocervical epithelial origin, 30; endometrioid, nine; 
clear cell, seven; colloid or gelatinous, six; and adenoid 
cystic, one. Further, the endocervical adenocarcinomas 
were graded I to III, dependent upon the degree of 
anaplasia exhibited by the tumor. Both the cell type 
and the degree of differentiation significantly affected 
the prognosis. We have rarely recognized the endome- 


trioid carcinoma with good prognosis and have not 


given emphasis to the colloid variety with the poor 
prognosis as stressed in this report. Certainly, the au- 
thors are to be congratulated for the details of the 
pathology studies, and it will be of interest for all of us 
to review our material with the proposed World Health 
Organization classification of 1975. 
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In reference to therapy, there are insufficient data to 
support radical hysterectomy and radical pelvic lym- 
phadenectomy as the procedures of choice in therapy; 
however, it is to be noted that all seven patients treated 


with radiation and operation, or operation alone sur- 


vived five or more years. Similar reports in the litera- 
ture, plus cur data concerning approximately 60 
patients treated by radical operation, would tend to 
support the operative therapy of adenocarcinoma of 
the cervix. Because of the poor prognosis for patients 
who have anaplastic carcinoma:;of. the endocervix' 
and/or the mucinous type tumoi* treated with ra- 
diotherapy, we believe that patients who are good 
operative risks and who have Stage IB occult disease, 
Stage IB extant disease, or Stage IIA disease should be : 
treated by the radical Wertheim hysterectomy and pel- 
vic lymphadenectomy. Radiotherapy may be given 
preoperatively or postoperatively if combined therapy 
is warranted because of cervical disease or node metas- 
tases. Unfortunately, node metastases are frequent, 
approximately 25 per cent in Stages IB and IIA dis- 


ease, and this adversely affects the prognosis. 


REFERENCES 


1. Carter, B., Thomas, W. L., and Parker, R. T.: Adenocar- . 
cinoma of the cervix and of the cervical stump, Am. J. 
' OBSTET. GYNECOL. 57: 37, 1949. 


2. Peete, C. H., Carter, B., Cherny, W. B., and Parker, R. T: 


Follow-up of patients with adenocarcinoma of the cervix 
and cervical stump, AM. J. OBSTET. GyNECOL. 93: 343, 
` 1965. . 


Epidural pm and its effects on the. 


"normal 


JAMES C. PHILLIPS, M.D. 
CHARLES J. HOCHBERG, M.D. 
JOHN K. PETRAKIS, M.D. 
JOHN D. VAN WINKLE | 
Tampa, F lorida 


' progress of labor 


The effects of epidural analgesia on the duration of labor have been a controversal subject 
since its increased use in recent years. A total of 598 patients receiving this form of 
analgesia were studied as to progress in labor and eventual outcome. The mean cervical 
changes during epidural analgesia with a single drug, bupivacaine, 0.125 per cent, with 
epinephrine, 1:200,000, have been calculated. The labor curves are characterized by 
constant acceleration in dilatation without deceleration at approximately the same rate for 
nulliparous and multiparous patients after dilatation of 5 cm. has been reached. 
Examination of maternal and fetal profiles failed to demonstrate any consistent variables 
that produce abnormal labor. (Am. J. OBSTET. GYNECOL. 129: 316, 1977.) 


LUMBAR EPIDURAL analgesia has been termed the 
“Rolls Royce” of analgesia for the laboring patient. 

In 1885, Corning! first unintentionally achieved 
epidural analgesia; however it was not until 1938 that 
Graffagnino and Seyler’ reported the results of its use 
in labor and delivery. From that time to the present, 
the history of this form of analgesia is studded with 
significant advances in its application in obstetrics. The 


development of more. penetrable drugs, the Tuohy . 


needle, and vinyl plastic tubing for administration of 
continuous epidural analgesia * further popularized 
this method. 

The effect of epidural glos upon labor has bees 
evaluated in several reports?" 


been used in many of these studies; however, they do 
not necessarily answer the question about epidural 
analgesia and its effect on the total duratión of the 
“normal” labor, once progressive dilatation of the cer- 
vix has been documented. 


From Women's Hospital, an affiliated hospual University 
of South Florida College of Medicine. 


Presented as Official Guest at the Thirty-ninth Annual 
Meeting of the South Atlantic Association of Obstetricians . 
and Gynecologists, Hot Springs, Virginia, January 30— 
February 2, 1977. 


Reprint requests: Dr. James C. Phillips, 4215 N. MacDill 


Ave., Tampa, Florida 33607. 


External pressure. 
monitoring and intrauterine pressure recordings have: 


- Some investigators* ° did not segregate patients re- 
quiring augmentation or induction of labor from those 
patients who were delivered without oxytocin. Other 
reports’ !! did not specify the type of deliver that was 
performed, namely, spontaneous assisted, outlet for- 
ceps, low-forceps, and midforceps deliveries. Some ob- 
servers who found a lengthening in duration of labor 
did not take into account the physical characteristics of 
the mother or the size of the infant. Probably more 
important, these papers introduced multiple variables 
by the employment of several types and concentrations 
of drugs and by variation of the time of administration 
of the drugs during labor. 

The objectives of this study were threefold. The first 
objective was to create and evaluate labor curves of 
normal paturients receiving epidural analgesia and de- 
livered of term fetuses in the vertex presentation. Pa- 
tients were further divided into those who had spon- 
taneous labor and those who required augmentation of 
labor (defined as the initiation of oxytocin after pro- 
gressive cervical changes had been documented). 

Second, we attempted to uncover any variable or 
combination of variables which resulted in or predis- 
posed the patients to a complicated labor. Hopefully, in 
the future, epidural analgesia could be avoided in SUCH 
patients. 

Third, we compared the labor curves created in this 
study with those of Friedman’ and Hendricks.? 


^ ^ 
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Fig. 1. The mean cervical dilatation of nulliparous patients 
from the demonstration of cervical change to delivery. All 
patients had epidural analgesia after cervical change and not 
before 4 cm. dilatation. 


\ 
Material and methods 


From May, 1976, through September, 1976, a total 
of 1,099 deliveries occurred at the Women’s Hospital, 
Tampa, Florida, a private hospital providing obstet- 
ric/gynecologic and neonatal care. There were 1,030 
term, vertex, singleton deliveries, of which 85 per 
cent were performed with epidural analgesia. 

Epidural analgesia was started at a cervical dilatation 
of 4 to 6 cm. and only after demonstration of progress- 
ive dilatation of the cervix on subsequent exam- 
inations. Lumbar epidural block was performed in the 
method described by Bonica."? 

Bupivacaine, 0.125 per cent, with epinephrine, 
1:200,000, was used as the analgesic agent. After an 
initial test dose of 2 ml., 6 to 10 ml. was administered 
through the catheter at intervals to give adequate 
analgesia. As a precaution against hypotension, an 
intravenous cannula was inserted prior to the block, 
and 400 to 500 ml. of lactated Ringer's solution in 5 per 
cent glucose ivas infused rapidly before the administra- 
tion of the analgesic. The patient was placed in a 20 
degree lateral position with a wedge under the hip and 
side. Maternal blood, pressure was monitored every 
minute for three to five minutes, every five to ten min- 
utes during the first 30 minutes after epidural injec- 
‘tion, and thereafter at 15 minute intervals. Im- 
mediately prior to delivery, 10 to 12 ml. of a second 
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Fig. 2. The mean cervical dilatation of multiparous patients 
from the demonstration of cervical change to delivery. All 
patients had epidural analgesia after cervical change and not 
before 4 cm. dilatation. 


analgesic drug, 3 per cent chloroprocaine hydrochlo- 
ride, was used. 

Data collection sheets were completed on 598 cases. 
The primary cesarean section rate was 12 per cent. The 
cesarean sections included in this study were only done 
in patients with fetuses in the vertex presentation who 
received epidural analgesia during labor but eventually 
required abdominal delivery. 

The methods of delivery were divided into assisted 
spontaneous, outlet forceps, low forceps, and midfor- 
ceps. Outlet forceps was defined as caput visible at the 
introitus prior to the application of forceps. 

The total dose of the anesthetic agent was deter- 
mined for each patient along with other pertinent in- 
formation necessary for computer analysis in the print- 
ing out of the "labor" curves. 

The mean cervical dilatation in centimeters to com- 
plete dilatation and the mean time to delivery were 
calculated and plotted to create "labor" curves. No pa- 
tients with complete information cards were eliminated 
from this study. 


Results 


Cervical dilation and delivery in nulliparous pa- 
tients. The mean cervical dilatation for nulliparous pa- 
tients at the documentation of cervical changes was 3 
cm. The mean cervical dilatation during spontaneous 


us 
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Fig. 3. The mean cervical dilatation of nulliparous and mul- 
tiparous patients from the demonstration of cervical change 
to delivery. All patients had epidural analgesia after cervical 
change and not before 4 cm. dilatation. 


labor (112 patients) is seen in Fig. 1. It may be ob- 
served, in the three categories, that the time from 5 cm. 
dilatation to complete dilatation differed by less than 
one hour, with a mean time to complete dilatation of 
six hours. The time from complete dilatation to deliv- 
ery for the three types of labor varied less than 12 
minutes, with a mean second stage of one hour and 30 
minutes. 

Cervical dilatation and delivery in multiparous pa- 


tients. In multiparous patients, dilatation was greater, . 


in progression, at the time of documentation than that 
in nulliparas, as presented in Fig. 2. The mean time in 
multiparous patients to complete dilatation was four 
hours and 30 minutes, or one hour and 30 minutes 
shorter than that in nulliparous patients. The mean 
second stage for multiparous patients was 48 minutes. 
Again, no apparent difference existed among patients 
with spontaneous labor (136 patients), augmented 
labor (127 patients), and induced labor (41 patients). 
The duration of the second stage of labor for mul- 
tiparous patients was 48 minutes less than that for nul- 
liparous patients. As seen in Fig. 3, after documenta- 
tion of labor and initiation of epidural analgesia at 4 to 
6 cm., progression to complete dilatation is the same 
.for nulliparous and multiparous patients. 

Maternal fetal profile. Table I demonstrates an ap- 
parent increase in time to complete dilatation after 
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Fig. 4. The mean cervical dilatation of patients who had a 
spontaneous or outlet forceps delivery and those who were 
delivered by cesarean section. All patients had epidural 
analgesia after cervical change and not before 4 cm. dilata- 
tion. 


epidural analgesia in obese nulliparous patients and in 
nulliparous patients delivered of large infants. Very 
little difference is seen in these parameters among mul- 
tiparous patients. 

Station. The vertex was lower in nulliparous patients 
than in multiparous patients at the time of documenta- 
tion oz cervical change. 

Forceps deliveries. Three hundred and one or 52 


“per cent of the vaginal deliveries were achieved with 


forceps. Two hundred patients had a clearly visible 
caput at the introitus prior to the application of the 
forceps and, therefore, are included in the population 
for the creation of our labor curves. "Low forceps de- 
liveries" (no visible caput) occurred in 81 patients (14 
per cent) and “midforceps” was used in 20 patients (3 
per cent). 

Cesarean sections. Twenty-eight cesarean sections 
were performed for cephalopelvic disproportion after 
progressive dilatation of the cervix was documented 
and epidural analgesia was initiated. As seen in Fig. 4, 
from the time of documentation of cervical change to 5 
cm. of dilatation, these patients did not show significant 
change in mean cervical dilatation patterns when com- 
pared to the remainder of the study group. However, 
dilatation slowed after 5 cm. dilatation until the cesar- 
ean section was performed. l i 

Drug dosage. Table H outlines the total drug dosage 
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Table I. Maternal-fetal profile 


: Nullibarous 
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` Multiparous 


5-10 cm. 10 cm. dilatation 5-10 cm. 10 cm. dilatation 
No. dilatation (hours) | todeltvery (hours) | No. dilatation (hours) | to delivery (hours) 


Babies >9 pounds 


Patients >200 pounds or <5 feet, 37 3.9 

' 4 inches and >160 pounds 

<5 feet 4 inches - 85 3.0 
Total 246 2.9 


for nulliparous and multiparous patients. Multiparous 
patients required less drug than nulliparous patients, 
paralleling their shorter labors. 

Review of admissions to the neonatal intensive care 
unit, which is staffed by a Board-certified neo- 
natologist, was performed. Sixteen infants in the 
study required specialized care for reasons other than 
the analgesia used or the method of delivery. Four in- 
fants were admitted with or treated for asphyxia, but 
no neonate had seizures or other reactions thought to 
be related to the epidural medication. — 


Comment 


The recurrent event of arriving on the labor floor 
and being greeted by the head nurse with the state- 
ment, "Since the epidural anesthetic, labor has slowed; 
start oxytocin or go back to the office," provided the 
impetus for this paper. | 

The findings and labor curves in this report correlate 


well with those of Hendricks and associates. Cervical © 


dilatation during active labor is characterized by con- 
stant acceleration to complete dilatation for nullipar- 
ous and multiparous patients when epidural analgesia 
is initiated after 4 to 6 cm. of dilatation and documen- 
tation of cervical change. The nulliparous and mul- 
tiparous patients, once 5 cm. dilatation was reached, 
progressed to complete dilatation in 2.9 and 2.6 hours, 
respectively. The intervals seemed unusually short; 
however, they compare favorably with those of Hen- 
dricks and associates. Examination of mean labor 
curves does not demonstrate a “deceleration phase" at 
the end of labor as described and popularized by 
Friedman.!* 

Another unexpected observation was the similarity 
of the courses of spontaneous, augmented, and in- 
duced labors. No difference could be seen when these 
three types of labor jn nulliparous and multiparous 
patients were compared. 

The lengthening of augmented and induced labor is 
comparable ' with that reported by O'Leary and 
O'Leary!* and Guttmacher.'* In approximately 50 per 


: i "0.7 
1.5 57 2.7 0.7 
1.4 114 2.4 0.8 
1.5 304 2.6 0.8 


Table II. Dosage of 0.125 per cent bupivacaine 
hydrochloride with 1:200,000 epinephrine 


Dose Dose 
(nulliparous group) (multiparous group) 


No oxytocin 21.8 ml. (27.8 mgm.) 17.8 ml. (22.3 mgm.) 


Oxytocin 25.4 ml. (31.8 mgm.) 19.8 ml. (24.8 mgm.) 
augmentation : 
Oxytocin 26.5 ml. (33.1 mgm.) 20.4 ml. (25.5 mgm.) 
induction D 
Total mean 25.6 ml. (32 mgm.) 19 ml. (23.8 mgm.) 
dose l i : 





cent of nulliparous patients and 50 per cent of mul- 
tiparous patients, oxytocin augmentation of labor was 
started at a mean dilatation of 4 to 6 cm. Labor then 
progressed as rapidly as did spontaneous labor. Vasika 
and colleagues* * and Lowensohn and co-workers" re- 
ported a decrease in uterine activity and a decrease in 
intrauterine pressure immediately after initiation of 
epidural analgesia. The hypotonic pattern lasted 10, 
15, or, at the most, 30 minutes until resumption of 
active labor. One cannot help but postulate that if a 
brief waiting period were permitted after placement of 
the epidural medication less augmentation would have 
to be used. Examination of maternal and fetal charac- 
teristics of the patients failed to demonstrate any re- 
curring variables that produced abnormal labors. In 
nulliparous patients a lengthening of labor was-noted | 
in obése patients and in patients who were delivered of 
large infants. 

Kandel and associates? reported an incidence of 11.8 
per cent of midforceps deliveries when an epidural 
analgesic was used. Of our patients, 3 per cent required 
midforceps delivery and an additional 14 per cent were 
reported as requiring low forceps (no visible caput) de- 
livery. It is the feeling of the authors that the true rate 
of midforceps deliveries, in our study, ranged between 
3 and 17 per cent. 

Failure of labor to progress which ultimately necessi- 
tated the use of cesarean section was seen on our labor 
curves only after 5 cm. of dilatation was reached. Fail- 
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ure of descent of the vertex was a better sign of even- 
tual. disproportion than was lack of cervical change. 

It is noted that the use of the very dilute solution 
of 0.125 per cent bupivacaine hydrochloride with 
1:200,000 epinephrine, given at intermittent doses of 
6 to 10 ml. (7.5 to 12.5 mg.), gives adequate analgesia 
during the progression of a “normal labor.” 

Reynolds and colleagues'* and Belfrage and co- 
workers,'? in elaborate studies of drug concentrations 
reported that bupivacaine was far safer than other local 
analgesic drugs for epidural blocks. This was attributed 
by them to a low fetomaternal drug concentration 


ratio. Their studies were undertaken with 0.5 per cent 
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Discussion | 

DR. WARNER L. HALL, Raleigh, North Carolina. Dr. 
Phillips' paper serves to confirm the clinical impression 
which I have had in private practice in a community 
where the vast majority of private patients are deliv- 
ered with epidural analgesia. As Dr. Phillips has 
pointed out, there are a number of variables involved. 
In addition to the variables which he has listed, in our 
community, we have, in addition, a variation in the 
analgesic agent used. The majority of the physicians 
use Marcaine, 0.25 or 0.5 per cent, usually without epi- 
nephrine. However, some physicians still employ 
Metacaine, 1.5 per cent. Our general impression is that 
epidural analgesia, either caudal or lumbar, seems to 
shorten the first stage of labor. However, it possibly 
lengthens the second stage of labor due to the oblitera- 
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solutions of bupivacaine. The concentration used in 
this report is 0.125 per cent (one fourth) that in the 
above-mentioned studies, and no neonatal adverse 
reactions were demonstrated. 

In summary, our experience with the use of a very 
dilute solution of bupivacaine hydrochloride with epi- 


‘nephrine has no significant effect on the progress and 


duration of labor. 

The labor curves produced in the patients under 
study consistently correlated with the constant- 
acceleration pattern of Hendricks and associates? 
rather than with the curves having :a “deceleration 
phase" described by Friedman." 
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tion of the patient's urge to push. Objective evaluation 
of this is difficult because of the problem of determin- 
ing when labor begins. Additional difficulties are en- 
countered in the evaluation of this because of the 
propensity of the attending physician to be less than 
meticulous about the accurate recording of the onset of 
labor and the beginning of the second stage of labor. 

In compiling data from hospital records, it was some- 


' times necessary to refer to the nursing notes and use 


the length of time in the labor room in determining the 
length: of labor. Nonetheless, charts were reviewed for 
one hundred patients who received epidural analgesia, 
either lumbar or caudal, and one hundred patients 
who received other types of anesthesia. This included, 
the Lamaze group and patients who received systemic 
analgesics, with or without pudendal block, some type 
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16 hr, 


Fig. 1. Length of labor (371 cases). (From Egerton, C. D., and Ruark, R. J.: Continuous caudal 
analgesia in private practice, N. C. Med. J. 22: 15, 1961.) 


of inhalation agent, or saddle block at the time of deliv- 
ery. The results of this review are shown in Table I. 
Since the series consist of one hundred patients each, 
the number of patients and percentages are identical. 


The only patients eliminated from either of these . 


groups were those who-eventually required primary 
cesarean section. Being a Duke-trained resident, I shall 
refrain from commenting on a. primary cesarean sec- 
tion rate of 12 per cent that does not include any 
breech presentations. 

As Table I shows, the impression of shortening of 
- the first stage of labor is confirmed, in that roughly two 
thirds of the patients in the epidural group had a first 
stage of labor of six hours or less and 60 per cent of the 
group who had other types of anesthesia had a labor of 


six hours or more. The ratio of nulliparous to mul- ` 


tiparous patients is approximately the same in both 
groups. However, because of epidural group pri- 
marily consisted of private patients and the majority of 
the patients receiving other types of anesthesia com- 
prised the clinic group; the nonepidural group consists 
of patients with a mean age younger than that of the 
group receiving epidural anesthesia. Although there 
was a statistical difference in the length of labor. of 
nulliparous and multiparous patients, because of the 
equal distribution of both groups, a separate evaluation 
of this was not made. Fig. 1 is from a paper by Egerton 
and Ruark! in the North Carolina- Medical Journal, in 
1961; it shows the length of labor for nulliparous and 
multiparous patients given epidural anesthesia. This 
illustration is of particular interest since these data 
were collected at æ time when the use of oxytocin was 
extremely restricted and reserved for those situations 
in which there ‘was a definite andi urgent indication for 
its use. 


Table I. Length of labor in patients given epidural 
and other types of anesthesia 











Epidural anesthesia 
(lumbar and caùdal) 
(100 patients) 





Other anesthesia 
(100 patients) 






Length of labor 





First stage 
<4 hr , 2] . 13 


4-6 hr 43 27 

6-8 hr , 16 35 

>8 c. 20 25 
Second stage 

x] hr. 74 81 

2 hr. 23 18 

2 hr. . . 0 1 


In Table I the data for the first stage of labor confirm 
the clinical impression of the shortening of the first 
stage of labor. However, the clinical impression that 
the second stage is lengthened is not quite as definitely 
shown. The difference was only 4 per cent for those 
who had a second stage of labor of one hour or less 
and, by the same token, the difference was only 4 per 
cent for those who had a second stage of two hours or 
more. In a review of the records of these two hundred 
deliveries at Wake County Medical Center, it was virtu- , 
ally impossible tó determine if there was a deceleration 
phase of labor, as described by Friedman. Our impres- 
sion is that the labor curve agrees with the curve de- 
scribed by Drs. Phillips and Hendricks, which is more 
ofa straight line to full dilatation with a slight differ- 
ence in the time from full dilatation to delivery be- 
tween nulliparous versus multiparous patients. 

Therefore, in conclusion, I generally agree with the 
findings of Dr. Phillips that the labor curve of patients 
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given epidural analgesia does not show the decelera- 
tion curve described by Friedman but rather the 
straight-line dilatation as suggested by Hendricks. 
However, there is some question as to whether or not 
the lengthening of the second sage of labor is statisti- 
cally significant. 
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DR. CHARLES P. GIBBS, Gainesville, Florida. Dr. Phil- 
lips and colleagues have done an admirable job of 
constructing labor curves for patients receiving an 
epidural block with 0.125 per cent bupivacaine. I know 
of no other study that provides this information. They 
have shown that once labor is truly established there is 
no difference between the first-stage curves of nul- 
liparous and multiparous patients. Presumably, this 
indicates that both are affected the same way by this 
form of regional anesthesia. Likewise, they have shown 
that oxytocin-induced or oxytocin-augmented labors 
behave in a similar fashion when 0.125 per cent 
bupivacaine is used. These data are convenient to know 
and will be helpful to those of us who need to reply to 
anecdotal stories relating a more severe depression of 
primiparous labors than multiparous ones. Unfortu- 
nately, this study does not allow us to compare the 
effects of this new concentration of a popular local an- 
esthetic on labors without epidural blocks or with 
epidural blocks where the more popular concen- 
trations of the drug are used. I wonder if the authors 
have any data on patients at their institution who re- 
ceived either no regional anesthesia or regional anes- 
thesia with other types or concentrations of local anes- 
thetics. 

In regard to the effects on labor, the authors stated 
that previous studies indicate there is usually a tran- 
sient slowing of the labor pattern when epidural blocks 
are administered. By speculating that this temporary 
slowing might be the reason for the rather high inci- 
dence of required oxytocin augmentation, they hint 
that this depression occurred in their series too. I 
would like to ask if it did and, 1f so, to what degree. A 
recent study by Raabe and Belfrage! with the use of 
0.25 per cent bupivacaine provides a partial answer. 
These authors found that this higher concentration 
transiently lowers the intensity of contractions while 
not influencing the frequency. It would be nice to know 
whether the 0.125 per cent concentration either elimi- 
nated or diminished this type of depression. 

Bupivacaine is an excellent drug for obstetrics. It is 
known to affect sensory modalities more profoundly 
than motor ones. Therefore, anesthesia is often 
achieved without loss of motor power. Moreover, it is 
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highly protein bound’ and, therefore, crosses the 
placenta in much less quantities than do othey amide- 
type local anesthetics? and, once across the placenta, it ` 
attaches to the tissues to a lesser extent. The use of a 
0.125 per cent solution allows even less agent to cross to 
the fetus than when the usual concentrations are used, 
and the fact that Jess agent is used may be important in 
several ways. Studies indicate that the danger of local 
anesthetics to the fetus may be dose related? Also, per- 
sonal communication from Munson and Embro indi- 
cates that in vitro depressant (intensity) and stimulant 
(tone) effects of lidocaine on uterine musculature are 
dose related. Other in vitro studies in our laboratory 
indicate that the vasoconstrictor effect of local anes- 
thetics on uterine arteries is also dose related. 
Moreover, the maximum toxic dose reported for 
bupivacaine is 175 mg. without epinephrine and 225 
mg. with epinephrine.’ The 0.125 per cent solution 
used here represents 1.25 mg. per cubic centimeter. It 
is, therefore, highly unlikely that anywhere near the 
toxic amount of drug will be used during the course of 
any labor. In fact, the authors' data indicate that the 


mean dose for primiparous patients was only 32 mg., 


or one sixth the maximum. Certainly, this regimen 
represents enhanced safety for the mother and fetus. 

One of the more vexing problems in the use of 
epidural analgesia is the occurrence of "patchy" or 
incomplete anesthesia. Unfortunately, the authors 
provided no real data as to the effectiveness of the 


solution. Often it is possible to preclude or treat this 


problem with higher concentrations of the drug. I 
wonder if it is more prevalent with the lower concen- 
tration. Still another problem relates to the slow-onset 
tme of bupivacaine. In order to overcome this an- 
noyance, we utilize a half-and-half mixture of 2 per 
cent 2-chloroprocaine and 0.25 per cent bupivacaine 
for our initial dose. I wonder if Dr. Phillips would 
comment on his experience with these latter two prob- 
lems. Also, would he tell us how the 0.125 per cent 
solution is made since it is not com mercially available to 
most of us? 

Finally, I would like to ask about the incidence of 
maternal hypotension and the condition of the infants. 
Although I realize that the study did not address itself 
specifi rally to these questions, I believe any work relat- 
ing to regional anesthesia in obstetrics should provide 
some data pertinent to these questions. Also, through 
personal communication with Dr. Phillips, I am aware 
that many of these patients had monitored labors. Ac- 
tually, all patients receiving epidural blocks and/or 
oxytocin might benefit from fetal monitoring. This is 
particularly true when the dangers of both are com- 
bined. The report of Schifrin? that records an in- 
creased incidence of abnormal fetal heart rate patterns 
following epidural blocks, oxytocin, or especially both. 
emphasizes the need for continuous monitoring. 
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A treatise on the improvement of midwifery, chiefly with 
regard to the operation. To which are added fifty cases, 
selected from upwards of twenty-five years practice 
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Chapman, a surgeon in South Halstead, Essex, first 
published an account of the Chamberlens' "secret in- 
strument.” Chapman recorded his experience as 
a man-midwife and noted that he had used the for- 
ceps as early as 1723. He gave sound directions for use 
of the forceps. "As to the forceps, which I think, no 
person has yet any more than barely mentioned, it is a 
noble instrument, to which many now living owe their 
lives, as I can assert from my knowledge and practice. 
This instrument, tho’. not pointed, must yet be used 
with great caution; you are first to pass one part 
thereof above, gently introducing it, and guarding and 
directing the.bow as far as you can, with all the fingers 
of the left hand (the instrument lying in the hollow of 
the left hand,) carefully preventing any valve of the 
vagina from getting between the instrument and the 
head cf the child, which would at once prevent any 
hold of the head, (and consequently fail you in the 
attempt) and bruise the part that intervenes so as to 
engender an excoriation, inflammation, or perhaps a 
mortification. . . one part thus passed over the head, 
the other is then to be passed underneath, exactly op- 
posite to the former, and this with the care before men- 
tioned. When this is passed, observing that it be done 
on the right side, the handle part on the other, they are 
then to be brought close together. . . .” Chapman 
presented reports of several successful cases in which 
he had personally delivered. He also described his 
modifications of the instrument which was substantially 
the same as that used by the Chamberlens. "For many 
years, my forceps happened to be made of so soft a 
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metal as to bend or give way or suffer some alteration 
of their curve. They were made as usual with the screw 
fixed to 'one part or side of them. These I used for 
some years, but they often happening to slip off side- 
ways as before mentioned, my opinion of the instru- 
ment was so much lessened that for many years after I 
used it but seldom, and even not once in the space of 
ten years. . . . At length I caused another pair to bé 
made of better metal, the screw part being contrived to 
take out and not fixed as in the former. This screw I 
happened to lose in the cloths at the delivery of a wom- 
an, and being sent for to another woman presently 
after, and being indeed forced to make the trial, found 
that the instrument did its office much better without 
the screw of the two parts being fixed." Chapman ob- 
served that forceps " 
principal men of the profession, both in town and 
country." Apparently, for this reason, he neglected to 


. .were well known by all the ` 
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include an illustration in his original account. He cor- 
rected this oversight in a second edition published in 
1735 (see illustration). Chapman's work met with such 
success that he was induced to move to London and 
teach man-midwifery. Lorenz Heister first published 
an illustraton of a single blade of the obstetric forceps 
("les mains de fer" of Jean Palfyn) in the 1724 edition 
of his, Chirurgie, in welcher alles. . .(Nürnberg, J. 
Hoffmann); however, he failed to include an adequate 
description of the instrument and later wrote that he 
was unable to demonstrate its utility. William Giffard's 
posthumous Cases in Midwifery. . Revised and published 
by Edward Hody (London, 1734, B. Mott) contains a de- 
scription and illustration of the complete obstetric 
forceps. Almost simultaneously, Alexander Butter 
published an illustration of Dusée's instrument (Med. - 
Essays Observations (Edin.) 3: 320, 1735). 
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Fetal respiration 


A review 
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` During recent years respiratory movements by the human fetus have been rediscovered. 
The types of movements have been defined, and their dependence on. some physiologic 
conditions has been described. Pharmacologic agents influence not only the occurrence of 
the movements but aiso their rate and depth. A tidal flow of fluid between lung and 
amnionic sac has been established, which may play an important role in lung development. 
Demonstration of this route for exchange of water and soluble substances identifies the 
lung as an organ very likely involved in exchange between fetal compartments. Additionally, 
the deposition in the lung of the particulate matter contained in amnionic fluid may not be 
proof of pathologic aspiration as previously thought. (AM. J. OBsTET. GYNECOL. 129: 328, 


1977.) 


THE FUNCTIONAL STATUS of the respiratory tract of | 


the fetus has been the object of much conjecture and 
considerable controversy. No event in the life of man is 
more dramatic or more critical to his well-being— 
indeed, his survival—than prompt and orderly respi- 
ratory function immediately after birth sufficient to 
supply his oxygen demands. By the time of birth, not 
only must all of the structures involved in pulmonary 
ventilation be physically developed, but their function 
must be finely coordinated, which, from a teleologic 
point of view, almost certainly necessitates "practice" in 
utero. Until recently it has been commonly held by 
fetal physiologists and clinicians alike that fetal respira- 
tion with movement of amnionic fluid into the lung 
does not occur except at times of severe fetal distress, 
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especially intense hypoxia. ? During the past few 
years, however, evidence has accumulated that respi- 
ratory movements dó normally occur in utero and 
lead to the inhalation, and very likely exhalation, 
of significant volumes of amnionic fluid by the non- 
stressed fetus. This review considers the investiga- 
tions made on human fetuses and reported since late in 
the nineteenth century and many of those carried ou: 
on experimental animals. 


Early observations on human fetuses 


Between 1888 and 1905, Weber? and Ahlfeld? ob- 
served through the maternal abdominal wall activity 
which they concluded represented fetal breathing 
movements. Weber, a student of Ahlfeld, first reported 
the Bndings in a doctoral thesis in 1888. Using a 
kymograph attached to a glass funnel variously posi- 
tioned on the maternal abdomen, they recorded, 


from beneath the area circumscribed by the funnel, 


movements which ranged in frequency between 38 and" 
76 per minute and averaged 61 per minute. The 
movements were sometimes faster, sometimes slower, 
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Fig. 1. Middle tracing demonstrates movements of fetal chest EET through the maternal ab- — 
dominal wall with the use of a glass funnel and kymograph; fetal chest wall movements averaged E EM 






per minute. Top recording shows time in seconds. Bottom tracing demonstrates maternal radial 





ue and were interrupted by short periods of no detectable 
| " activity. 

B interpr etation of these early recordings was compli- 
cated by maternal breathing movements. Nonetheless, 
after obtaining very similar tracin gs from the chest 

walls of newborn infants and noting the similarity to 
those from the maternal abdomen late in pregnancy, 
Ahlfeld. was firmly convinced. that the recor dings de- 
picted fetal respiratory movements. As shown in Fig. 1, 
se external recordings from the mater nal abdomen 
are remarkably. similar to those obtained nearly 80 
ars later with ultrasound (Fig. 2).5- 9 
Ahlfeld, “in support of his hypothesis that the hu- 
nan fetus normally breathes and inhales amnionic 
LO luid, described an infant with atresia of the esophagus 
— ' but with communication between the trachea and the 
distal segment of the esophagus. The meconiu m con- 
tained lanugo, which led him to conclude that am- 
nionic fluid had entered the trachea by physiologic i in- 
spiration and then was. diverted through the 
tracheoesophageal fistula i into the. gastrointestinal | tract. 
In 1937, Snyder: cand Re senfeld! by means of 
cinephotography recore ed two types s of movements of 
the human maternal C minal wall which they, too, 
d t 1 to: be the. consequence of fetal respiratory 
ent iu One s type of movement was shallow and 
(of Ped 60 ss minute, 



























: Foetus s" (The dinking ps s. 
T ‘radiograph ofa iem take : after. the mm of f col- 


), Ehrhardt DUNS a | 
E. peared to be greacest i in | those instances 


pulse. (From Ahlfeld, F.: Die intrauterine Taetigkeit der Thorax-und 2werchfellmuskulatur, ae es 
trauterine Atmung, Monatsschr. Geburtshilfe 21: 143, 1905.7 m 


Fig. 2. A-scan sonographic recording of. fetal chest. wall 


movements of about 50 per minute. (Reproduced with per- — 


mission from Boddy, K., and Robinson, Foss External | 


method for detection of. fetal breathing ; in. utero, Lancet 2:- 
1231, 1971.5 e i ; | 


loidal thorium into the: amnionic sac. As expected, the 
contrast medium. outlined the gastrointestinal tract. Al- 
though not mentioned specifically by Ehrhardt, the 
lungs also appeared r adiopaque. It is not clear who first 
recognized such radiopacification.'? b Soon. thereafter, 

Reifferscheid and Schmiemann," who knew of and re- 
ferred to Ehrhardt's ‘demonstration of. lung opacifica- 
tion, similarly injected: thorium. contrast medium into 
the amnionic sac of two fetuses who: were aborted 24 
hours after the injection, The contrast medium was 


visible on x-ray films of both lungs even. while the fetus. 


remained in utero. On. histologic examination thorium 
particles were identified i in bronchi bronchioles, and 
alveoli. Moreover, these investigators observed 

further studies that the amount of contrast media ap- 
s in which the 
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Fig. 3. Fetus of 39 grams aborted by hysterotomy 48 hours 
after injection-of Thorotrast into amnionic sac. Thorotrast is 
evident in the nasal cavity, pharynx, lungs, and gastrointest- 
nal tract. (Reproduced with permission from Davis, M, E., and 
Potter, E. L.: Intrauterine respiration of the human fetus, J. 
A. M. A. 131: 1194, 1946.5 Copyright 1946, American Medi- 
cal Association.) 


tracer had remained in the amnionic cavity the longest 
before termination of the pregnancy. 

Some years later Davis and Potter? injected Thoro- 
trast into the amnionic cavity in 16 women before 
therapeutic abortion by hysterectomy and into 10 more 
before delivery by cesarean section. After hysterectomy 
17 or more hours following intra-amnionic instillation 
of Thorotrast, the contrast material was identified in 
the lungs of 13 of the 16 abortuses (Fig. 3). In the three 
instances in which no Thorotrast was idenufied, the 
fetuses weighed only 9, 12, and 41 grams. After deliv- 
ery by cesarean section, Thorotrast was identified to be 
definitely present in the newborn lungs in five in- 
stances, probably present in two, and questionably 
present in three. Davis and Potter concluded that res- 
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piratory movements do not begin abruptly at the time 
of the first extrauterine breath but rather commence 
early in pregnancy and result in circulation. of am- 
nionic fluid throughout the lungs. 

These early investigators, after studying the human’ 
fetuses with a variety of experimental approaches, all 
agreed that the human fetus normally makes respi- 
ratory movements sufficient to induce inhalation of 
amnionic fluid. 


Early observations on animal fetuses 

Since the early 1930's, several research groups have 
investigated fetal respiration in animals.'*** Appraisal 
of their observations and their interpretations is ham- 
pered by the number of animal species and the variety 
of experimental approaches used. Although the major- 
ity concluded that fetal respiratory movements were 
evident under certain circumstances, it was strongly be- 
lieved by some that such movements did not occur 
spontaneously and that most likely fetal breathing 
movements were a pathologic response to experimen- 
tal conditions, especially hypoxia and hypercapnia. 
Prominent among the investigators who carried out 
such early studies were Snyder and Rosenfeld ^ 
who also reported the detection of fetal breathing 
movements through the human maternal abdomen. 
Barcroft and associates, who extensively studied sheep, 
and Windle and associates, who investigated guinea 
pigs and rats. The groups reached quite different con- 
clusions. 

The many reported observations by Barcroft and 
colleagues? 2t ?? 28 implied, at least, that either the 
respiratory physiology of the sheep fetus was exceed- 
ingly complex or some of their results were artifactual, 
or both. An unfortunate consequence of their studies 
appears to have been the persistance of the belief that 
any fetal breathing movements are the result of 
pathologic stimulation. 

— The studies of Howatt and co-workers,” as recently 
as the 1960's, provided more support for this belief. 
These investigators partially exteriorized the fetal lamb 
at 116 to 135 days gestation, inserted through a 
tracheotomy an endotracheal tube to: which an elec- 
tromagnetic flow meter was attached, and placed can- | 
nulas in the pleur al space and carotid artery. With re- 
gional anesthesia by spinal block, or following general ] 
anesthesia with chloralose, the unasphyxiated lambs. 
appeared to make no. respiratory efforts.” During and p 
after umbilical cord OCC lusion, negative pressures ¢ of 68 
cm. of water in the pleural space inc ated strong. ihe 

halatory efforts that produc ed a maximal inspired fow 

of up to 1.5 L. per minute and an inhaled volume up to 
17 ml. per gasp. The respiratory v rate p duning umbilical 











and. associates punc some aE obser vations 


on. respiratory behavior in the asphyxiated fetal lamb, 

^ the short-term experimental conditions did not 
EC confirm in sheep the existence of physiologic fetal re- 
d spiratory movements such as had cmt 

T earlier in human beings. 

. Inseveral communications Adams and associates” 
ated that there was no convincing evidence of respi- 
tory movements in fetal sheep under physiologic 
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vious data but primarily on the work of Lago 
! colleagues and Windle and co-workers,” as well 
as his own studies of the composition of tracheal fluid 
compared to amnionic fluid.* 3* 3 Enhorning and 
Adams** found significant gradients for magnesium, 
D hloride, inorganic phosphorus, lactic acid, hydrogen 
. don, and protein concentrations, together with evi- 
dence of fluid production by the fetal lung, and con- 
cluded that there was only unidirectional flow from 
i lung into the amnionic fluid. 

The interpretation of these and other animal data 
available during the mid- 1960's most often led to the 
- conclusion that the fetus does not normally respire in 
utero. For example, Dawes! at that time was of the 
. opinion that the mature, undisturbed fetus did not 
. make rhythmic, respiratory movements in utero. On 
the other hand, the arguments by Davis and Potter? 
and others" for the regularly occurring inhalation 
of amnionic fluid by human fetuses had not encoun- 

tered serious scientific challenge. 








Recent observations of respiratory movements 
In 1969, Dawes and co- -workers?? repeated in sheep 
the early experiments of Barcroft and Barron.?^ ?5 
With the use of epidural anesthesia, the fetuses were 
delivered. into a warm saline bath with the umbilical 
circulation intact. Episodic respiratory movements 
_ were present in all fetuses between 40 and 100 days’ 
| gestation. These findings were in obvious disagree- 
ment with those of. Barcroft and associates who had 
| een unable: to. demonstrate ‘spontaneous respiratory 
no ement after 50. pu Venen Dawes and col- 









i heal: a. intra- -amnionic Feathers the iens 
ei which led. them to the following conclusions: (1) 
i: ythmic respiratory movements are present in utero; 


| (3) they are unrelated to fetal blood gas values c over a 





nditions. He based his conclusion on the variety of 





wide range of spontaneous variations; (3) they are de- 
pressed in frequency during the first 48 hours after 
op anon From these same laboratories in Oxford, 
reports? soon appeared of the detection ultrasonically 
of breathing movements in both. human and sheep 
fetuses (Fig. 2). ND | 

Frequent respiratory movements detected by 
changes in intratracheal pressure have been described 
more recently in rhesus monkey fetuses. Martin and 
colleagues” studied eight fetuses at 115 and 139 days | 
of gestation for per ‘iods lasting from 2% to 35 days. 


The pregnant monkeys were kept in restraining chairs — 


while fetal intratracheal and carotid artery pressures 


were measured and the electroc ardiogr am, electroen- - d 


cephalogram, and movements of the fetal eyes were | 
monitored. Respiratory movements appeared. SIX to 12: 
hours after the surgical procedure, findings similar to 
those of Dawes and associates” on sheep. 3 

Types of respiratory movements. Dawes? has de- be 


scribed two different types of respiratory. movements. MS 


in fetal sheep. Present about 35 to 40 per cent of the 
time are irregular breathing movements which occur at 
frequencies up to 4 Hz, vary continually in rate and 


depth, and are accompanied by small inward and oùt =) 
ward flows of fluid. Negative intratracheal. pressures as P 


great as 30 mm. Hg accompany these movements." 
Gasping, the second type of movement, is present. ap-. | 
proximately 5 to 10 per cent of the time** ** and, when. 
present, has a frequency of one to four per minute. 
Gasping may be associated with the irregular type of 
respiratory movements or may occur independently. 
The gasping movements occur more often during se- 
vere asphyxia at a time when the irregular breathing 
movements have ceased. The. inspiratory movements 
induced by asphyxia result in negative pressures up to 
60 mm. Hg, last longer than one second, and result in 
volumes of 10 to 50 ml. of amnionic fluid being in- 
spired.*? | | | 

Martin and colleagues? i in their study of respiratory 
movements by monkey fetuses first observed br 'eathing 
movements six to 12 hours after completion of opera- 
tion, which consisted of brief episodes of gasping or 
short bursts of more rapid breathing movements. The 
frequency of: breathing increased notably during the 
next day and reached a stable level on the fou rth or 
fifth postoperative day. Respiratory movements were 
present more than 50 per cent of the time and, as 
shown in Fig. 4, 4 and B, showed marked variability 
in amplitude and frequency. Occasionally, abrupt 
negative deflections of the tracheal pressure records 
were recognized, which were interpreted as fetal gasp- 
ing. No differences in fetal arterial blood gas tensions 
or pH were detected during breathing and nonbreath- 
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Fig. 4. 4, The initially small excursions in the electrooculogram (EOG) and tracheal pressure re- 
cordings in this monkey fetus progressed to much larger deflections as breathing became more 
vigorous. The fetal heart rate decreased from 220 to 180 beats per minute during the time of more 
active respiratory movements. (Reproduced with permission from Martin, C. B., Murata, Y:, Petrie, 
R. H., et al: Respiratory movements in fetal rhesus monkeys, AM. J. OBSTET. GYNECOL. 119: 939, 
1974.” B, Changes in tracheal pressure in an apparently healthy monkey fetus are now appreciably 
greater than those demonstrated in 4. (Reproduced with permission from Martin, C. B., Murata, Y., 
Petrie, R. H., et al: Respiratory movements in fetal rhesus monkeys, Am. J. OBSTET. GYNECOL. 119: 


939, 1974.) 


ing periods. These investigators also found a third 
pattern of breathing, consisting of episodic, small, very 
rapid fluctuations in fetal tracheal pressures, ranging 
in amplitude. from barely perceptible deflections up to 
2mm. Hg and in frequency from 1.5 to 3 Hz. With the 
exception of the. gasping movements, the other types 
tended to occur together. Active breathing usually per- 
sisted for 30 to 60 minutes, followed by inactive periods 
of five to 15 minutes. From these studies it appears that 
in the monkey fetus respiratory movements which are 
mostly rapid. but shallow occur in the absence of fetal 
distress. | | 


The types ob: respiratory movements in human 


fetuses have, for obvious reasons, been less well charac- 
terized. Nonetheless, the frequencies of 40 to 70 per 


minute identified by Weber* and. Ahlfeld' (Fig. 1) three 
quarters of a century ago have been rece ently confirmed 
by ultrasonographic methods (Fig. 2),5 9/9 Intratra- 
cheal pressures have not been. ineasüred, and gasp- 
ing movements, although probably occurring, have not 
been described... — eu. m CETT 

Soon after the rediscovery of interne eg 





EN ind qo eye i movement Heep. esr 
was awake and. during- quiet sleep. respi atory 
movements usually were not observed. On the other 
hand, a characteristic rapid breathing pattern was de- 











a tectedysimultaneously with eye movements recorded 
c from electrodes previously implanted in the fetal pal- 
^ pebral ridges. Also associated with the rapid eye move- 
ment was predominantly fast, low-voltage electroen- 
phalographic activity recorded biparietally from the 
etal cerebral cortex. This characteristic pattern pre- 
ded the onset of the respiratory movements and 
! ontinued after the movements had ceased. 
. — .Martin and co-workers,? in their studies on fetal 
dE rhesus monkeys, noticed more frequent eye movement 
a during active breathing periods. than when Resp atony 
| movements were not present. | 
| -Diurnal variation. A true circadian rhythm of fetal 
br athing movement in sheep was not detected. until 
flow and outflow of fluid were estimated with tra- 
heal flow meters.** A definite diurnal rhythm was de- 
‘tected for the total to-and-fro movement of tracheal 
| luid, the duration of br eathing, and the rate of breath- 
HEVLA ng. Peak activities were reached at 8 to 9 P.M., with a 
.... nadir between 8 and 9 A.M., findings similar to the 
. biparietal cortical electrical activity. 
~The incidence of breathing, expressed as minutes of 
1; -breathing each hour, in human fetuses of primigra avid 
.. women at 34 weeks’ gestation was likewise highest be- 
tween 6 and 10 p.m. and lowest in the early morning 
hours.* The causes of the circadian rhythm in fetal 
respiration are unknown. Under lying changes i in ma- 
ternal or fetal homeostasis w hich induce or suppress 
fetal respiratory activity may be responsible. 
. Influence of blood gas and pH alterations. During 
the search for factors influencing fetal respiratory 
movements, blood gas changes were studied by Dawes 
and colleagues?* in fetal sheep and by Martin and CO- 
 workers?? in rhesus monkey fetuses. Both groups de- 
tected no differences in arterial blood gas levels or pH 
during breathing and nonbreathing periods. On the 
| other hand, the well-known changes in the respiratory 
pattern of adults induced by decreasing oxygen supply 
Or an increase in carbon dioxide blood concentration 
led very early to the suspicion that these changes also 
influence intrauterine respiratory movements. As men- 
tioned previously, the aspiration by the human fetus of 
amnionic fluid containing. colloidal thorium or Thoro- 
NM trast was. assumed. by. many | authors to have been in- 
P. duced. by hypoxia, hypercapnia, or both. Recent 
"evidence, however, does not support this premature 
conclusion. : 
E n long-term studies on sheep, Dawes jeducéd fetal 
| "arterial oxygen tension from. 25 to 16 mm. Hg by ad- 
AN ministering fora period of one hour a mixture of 9 per 
: cent oxygen and three. per cent carbon dioxide in ni- 










































“trogen. The result was the abrupt cessation of the 
- rapid, irregular breathing movements that had been 
.. observed in the control period. If the fetal arterial pH 
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remained normal during the period of hypoxia, the 
breathing was resumed sooner after oxygen was 
provided than when the pH had fallen. Fetuses which 
postoperatively had chronically low arterial Po; and 
pH along with elevated plasma lactate levels demon- 
strated a reduced incidence of fetal respiratory 
movements. By the administration of high oxygen con- 
centrations to the ewes, the incidence of fetal 
movements was normalized. ~ 

Inhalation by the ewe of a gas mixture containing 18 
per cent oxygen plus 4 to 6 per cent carbon dioxide 
resulted in a slight increase in the proportion of time 
during which fetal breathing movements occurred and 
a sizable increase in minute volume.” These findings in. 


fetal sheep are consistent with the view that rapid ir- = 


regular respiratory movements are suppressed by. » 


hypoxia and lactic acidemia but are increased in fre- —— 


quency and depth by hypercapnia. 


Similar results were obtained by Martin and co- : e 
in rhesus monkey fetuses and. by Towel | | 
in goats. The latter investigators des c 


workers? 
and Salvador® 
scribed the disappearance of irregular, shallow respi- - 


ratory movements and the onset of deep gasps at inter- n 


vals of 30 to 60 seconds after cord compression. 


No observations are available. on human fetuses ^ 


which correlate the incidence of fetal breathing with | 
fetal blood gas tensions and pH. Sonogr aphic observa- 
tions on 11 fetuses by Boddy and Dawes, however, 
indicate that 24 to 72 hours before death normal 
breathing movements were virtually absent. The causes 
of fetal death in these cases were not given, although 
10 of the 11 fetuses were considered small for gesta- 
tional age. Factors other than blood gas alterations may 
have suppressed fetal breathing movemerts. 

Effects of changing glucose levels. Reductions in 
the blood glucose level, normally 20 to 30 mg. per 100 
ml. in sheep fetuses, induced by fasting led to a de- 
crease in both the amplitude and frequency of fetal 
breathing movements. Below a level of 8 mg. per 100 

ml, breathing movements disappeared completely.” 
In five pregnant women who fasted overnight and then 
received an intravenous glucose load of 0.2 Gm. per 
kilogram,“ the fetal breathing movements increased 
within 10 minutes so as to be detectable about 70 per 
cent of the time. From these data it cannot be ascer- 
tained whether fetal respiration is influenced directly 
by the change in glucose concentration or indirectly by 
some other compounds whose activity is influenced by 
the glucose level. — — | 12 

Association with changing | adrenocorticotropic 
hormone (ACTH) levels. A correlation between the 
presence of breathing movements in sheep fetuses and 
the concentration of ACTH in the carotid artery was 
identified recently by Boddy and co-workers.*® With 















! ofl less than mies ita voilliliter ieai to. 16 ng. per 





high ACTH levels, low frequencies of fetal breathing 
movements were observed, whereas, with low ACTH 


levels, consistently more breathing activity was evident. : 
Since hypoxia induces a marked increase. in ACTH 


concentration,” these changes may simply. reflect an 
event that coincidentally depresses fetal. breathing 
movements and stimulates ACTH secretion. > 


Effects of pharmacologic agents, Cigarette smoking | 


causes a significant reduction in fetal respiratory 
movements."* * Movements that occurred 65 per cent 
of the time during a control period decreased to 45 per 
cent one half hour after the mothers smoked two 
cigarettes and then. returned to control values within 
one hour after the second cigarette was finished." 
Manning and co-workers® implicated nicotine as the 
depressant, since fetal respiratory movements were not 
altered when the women smoked cigarettes free of 


nicotine. They originally considered as a possible ` 


mechanism either a nicotine-induced reduction of 
. uterine blood flow, resulting in fetal hypoxia, or the 
; s transfer of nicotine to the fetus with depression of res- 
" piration from an effect on the central nervous system. 
SU. Ina Subsequent study on human oe qp 










milliliter i in. maternal. plasma. after two tobacco ciga- 
| rettes. were smoked : or a gum containing 8 mg. of nico- 
tine was. chewed. Respiratory movements that were 
present 70 per cent of the time before nicotine admin- 
istration decreased to 50 per cent of the time when 
nicotine levels were elevated in the mother. Although 
‘injection of. nicotine into the ewe decreased fetal res- 
piratory movements, injection directly into the fetal 
circulation did not. change the respiratory. pattern. 
From these studies, Manning and Feyerabend postu- 
lated that the decrease in fetal respiratory movements 
induced by nicotine is caused by fetal hypoxia as a con- 


sequence of decreased uterine blood flow rather than 


by nicotine acting directly on the fetus. 
A Respirations in the fetal lamb are suppressed by pen- 
. tobarbital,' iopental, and methohexital? and stimu- 
lated. by the infusion into the fetal circulation of epi- 
7 nephrine, norepinephri ine, and isoproterenol, # as well 
| as by the ir jection of} potassium chloride into the fetal 
^ lower. abdominal aorta °° Boddy and Dawes? com- 
 mented that m ;peridine « Sdministéred u to the Horie 
can arrest respirat Lam 
they elaborated no. fürdia yi ! CC 
Influence of physical stimuli. B Barcroft M Barron? 
reported that touc hing the sheep. fetus stimulated. res- 
punt movements and hat cooling from 49 1 to 027° c. 
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consistently induced rhythmic breathing” Congorelli 
and Scarpelli,” in long-terı m studies of breathing'in the 
fetal lamb, elicited respiratory movements that per- 





sisted for as long as 60 minutes. Neither bilateral cervi- 


cal vagotomy” nor blockade of the cervical vagi al" 
tered the s Pontaneous. respiratory patter or 
tern induced ius electrical c or c pharma gie stimuli s 













ciation berween certain car dis pum | 
fetal breathing. has been reported by Fouron and co co- 
workers?! In. the fetal lamb, studied for an extended. 

length of time,. periodic bursts of respiratory move- 

ments were accompanied by elevations of systolic and 
diastolic blood pressures to more than 50 per cent - 
above base-line levels. Within each respiratory cycle 
blood pressure was lower during inspiration than dui 
mg SP To i ae the i increase in carding -Ou 








Biel essure, ., Fouron dud co-wor kers. speci ulated, that. rka 
respiratory movements are associated with an increase —— 
in the sympathetic activity. and the - E of El 
catecholamines into the fetal circulation. soy dr e 
Respiration as an index of fetal health. E nthusiasm 

for the measurement of fetal bre athing movements as a d 
useful indicator of fetal health has been expressed. by | l 
Boddy and associates. While investigating 200 wom-. E 
en, they observed a decreased incidence of breathir gin : 
39 fetuses, which included nearly all of those w ho { > 
showed: signs of distress during labor. Unfortu ately, o 
the specific criteria for the identification of distress are , Sg 
not described. Further data to confirm the value aft a 


















fetal breathing measurements as an indicator of fetal 


health are not yet iE 


Tidal flow of fluid between fetal | lung and 

amnionic sac e 

There is no longer er id doubt hat throughout 
much of "pregnaner the ches human fetus 





















been. eof al iron 















m Ru dhUgn of dude at rates of I i5 to 
per kilogram each hour was observed. Flow 

-cannulated fetal sheep. trachea averaged 8.2 
kilogram each hour for. 12 sets of twins studied 
to 135. days’ gestation by Platzker and co- 
p Jimenez, 5 during. long-term observations 
d out on sheep fetuses between 125 and 135 days' 
ion, collected, on the aver age, 198 ml. of fluid per 





fetal rabbits. after tracheal ligation, he observed : 

p nifica nt increase i in lung weight compared to that B 
.. littermates in which the tracheas were not ligated. 

| . Reynolds,” pursuing "his initial observation de- 

[or scribed: above, introduced into the fetal trac shea a can- 





ie nula which was placed several centimeters above the 


. devel of the fetal lung. The fluid level in the cannula 
- dropped; demonstrating. a net absorption of fluid 








qu ite clearly that production of fluid by the fetal lung 
could be increased by reducing hydrostatic pressure 


GS and, conversely, that movement of an appreciable vol- 
ume of fluid into the fetal lung of the order of 5 to10 — 
ml. per 15 minutes could. be induced. by i increasing the 






hydrostatic pressure. Reyne ds. postulated that. with 
intra-amniotic pressures of 2 to 5 mm. Hg. fluid could 
move from the. fetal lung nto the amnionic cavity but 
that with. pon onset En | beri i contractions ioe. 

















sheep and goat: fetuses 


— of fluid after "tracheal - cannulization. 
findings® in fetal lambs | ‘were similar. Thus, some 


of amnionic fluid. From. Reynolds? observations, how- 


om a catheter placed into the fetal. trachea and - 
.. exterioi zed through the maternal abdominal wall. In : 


presumably across the fetal lung. He demonstrated. | 


a fallin the lec ithin/ sphingomy: elin ratio and a decrease 


the respiratory tract; 


| amnionic fluid, indicating m movement of this enzyme 


ae 


lower trachea, the flow was only 5 ml. per hour. 
Moreover, when tracheal pressure and amnionic 
pressure were similar, flow was rarely detected in the 
tracheal loop. 

In extensive investigations of tracheal fluid flow in 
Goodlin and Rudolph?! found - 
that tracheal flow was minimal following an initial gush 
Scarpelli's | 










































doubt is cast on the capacity of the undisturbed sheep 
or goat fetus to contribute appr reciably to the formation 


ever, one must consider. the possibility that under some 
circumstances the lung may be the site of fluid produc- 
tion and in others the site of resorption. | 

In human gestation there is no strong evidence. at 
present for a significant contribution of fluid from the 
lung to the total volume of amnionic fluid. Amnionic. 
fluid is scant to absent i in fetuses with renal ge 52 
Although cystic malformation of the hurmar fetal dung. 
has been associated with excessive. amounts of am- i 
nionic fluid, Kohler and Rymer 9 have speculated that 
ae ession 1 of the normal a by the malform i ion. E 





ee die ace m d thereby 
aramnios | 


gestation for ; a significa: ant contribt 1 | 

lung to the volume of amnionic fluid i Is. spars se, ‘there i i$ 
evidence of movement of certain substances from the 
lung into the respiratory tract and thence into the am- 
nionic sac. For example, after tracheal ligation in fetal 
rhesus monkeys, Gluck and co-workers® detected both 


in surface- active. lecithin concentrations in amnionic 
fluid, which indicate that normally there is an outflow 
into the amnionic sac of: these substances secreted by 


Biggs and colleagues? have. identified: consistently 
higher levels of chloride and lecithin in. tracheo- 
pharyngeal fluid obtained. at delivery. compared to... 
amnionic fluid collected. shortly. before. delivery. The 
gradient was most remarkable for lecithir Ww 
concentration eight. times. greater - án. the irüchdo: 
pharyngeal fluid than. in the amnionic fluid. Other 
investigators working wi h hep simila Y found T 
ferences in concentrations, “specially of cl "98 
Jimenez and co-workers, i in human pregnancies, 
have demonstrated. phosphatidic aci phosphohydro- 
lase (PAPase) to be three to four times higher in tra- 
cheopharyngeal aspirates. obtained. at birth than in 
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from the respiratory tract into the amnionic fluid. 
Therefore, it can be concluded with some certainty that 
lecithin, PAPase, and, to a degree, chloride serve as 
markers for alveolar fluid that is expired into the am- 
nionic sac. 

Other observations by Biggs and associates** support 
further the hypothesis that in human gestation fluid 
previously in the fetal lung together with certain com- 
pounds secreted by the lung reaches the amnionic sac. 
They performed an amniotomy near term and col- 
lected fluid sequentially through a catheter placed 
within the amnionic sac. Chloride and phospholipid 
concentrations were, for reasons mentioned previ- 
ously, considered to be indicators of fluid coming from 
the lung. Urea, on the other hand, served as an indi- 
cator of the contribution of fetal urine to the:drained 
amnionic fluid. These investigators found that chloride 
and phospholipid content rose and fell in parallel fash- 
ion, as expected. 

Amnionic fluid and lung development. The original 
description by Potter® that bilateral renal agenesis was 
associated with a peculiar facial appearance, skin 
changes, club feet, and, importantly, pulmonary hypo- 
plasia led to the suspicion that there was an etiologic 
relationship between pulmonary hypoplasia and 
oligohydramnios.™ 

That oligohydramnios induces the typical external 
features and the pulmonary hypoplasia which charac- 
terize infants with Potter’s syndrome seems likely from 
the observations of Fantel and Shepard. They noted 
in one woman the continuous loss of substantial 
amounts of amnionic fluid from the twenth-sixth gesta- 
tional week until delivery seven weeks later. A boy 
weighing 2,000 grams died of pulmonary failure 2% 
hours after delivery. The infant had the external fea- 
tures as well as the pulmonary hypoplasia that charac- 
terize Potter’s syndrome but an anatomically normal 
urinary tract. Fantel and Shepard concluded that lack 
of amnionic fluid led to the abnormalities. 

Mauer and co-workers" provided additional evi- 
dence to support the hypothesis that the pulmonary 
hypoplasia found with Potter’s syndrome is due to lack 
of amnionic fluid. They described one monoamnionic 
twin with renal agenesis who had neither the charac- 
teristic facial abnormalities nor pulmonary hypoplasia. 
The fetal environment differed from that typical for 
Potter’s syndrome in that there was an abundance of 
amnionic fluid to which the fetus and his lungs were 
exposed. It is not clear from these observations, how- 
ever, if lack of amnionic fluid simply inhibits the ex- 
pansion of the chest wall, since the uterine wall is 
closely applied, or whether the inspiration and expira- 
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tion of amnionic fluid are essential for normgl lung 
development. . 

Inhalation of amnionic fluid. Some years ago, 
Pritchard® observed that maternal red cells labeled 
with radiochromium (?'Cr) and injected into the am! 
nionic sac remained uniformly suspended in amnionic 
fluid. From the knowledge of the concentration of Cr 
in amnionic fluid and the amount of ?'Cr recovered 
from the gastrointestinal tract, he estimated the 
amount of amnionic fluid swallowed by the human 
fetus. During the course of study of fetal deglutition, 
several organs of the immature fetus were analyzed for 
?'Cr. Surprisingly, large amounts of the marker were 
detected in the fetal lungs as well as in the gastrointes- 
tinal tract. This observation, that an amnionic fluid 
marker reached the fetal lungs, led to a series of exper- 
iments of similar design. Markers consisting of *'Cr- 
labeled maternal red cells, the radiocontrast medium 
Hypaque, and, in studies on rhesus monkeys, radioiron 
(?Fe)-labeled red cells from a donor animal and ra- 
diostrontium  (?Sr)-labeled porcelain microspheres 
were injected into the amnionic sac at varying times 
before surgical termination of the pregnancy. The 
minimum volume of amnionic fluid that had to have 
reached various organs was calculated from the con- 
tent of the marker in the organs and its concentration 
in amnionic fluid. 

In the first of a series of investigations, 15 immature 
human fetuses were studied with ?' Cr-labeled red cells 
used as a marker.” A direct and nearly linear correla- 
tion was identified between the weight of the fetus and 
the volume of amnionic fluid so identified to have 
reached the lung per day (Fig. 5). 

In order to ascertain the distribution of ?'Cr-labeled 
red cells throughout the lung, the organ was promptly 
frozen, and then the more peripheral portion was ex- 
cised. The ?'Cr activity in the peripheral subpleural 
fraction was as great as that in the remainder of the 
lung that contained the larger bronchi. Thus, nearly 
uniform distribution of the labeled red cells through- 
out the lungs had taken place. 

The ?'Cr-labeled red cells could have reached the 
lungs only through the following pathways: (1) active 
transport of the labeled red cells by ciliary action from 
the pharynx through the bronchi into terminal bron- 
chioles and alveoli; (2) transfer to the lungs from the 
amnionic fluid by some route other than through the 
trachea; (3) terminal aspiration as a consequence of 
stress, especially hypoxia; (4) physiologic inhalation. 
The first possibility can be excluded, since the cilia of 
respiratory epithelium have been demonstrated td 
beat only toward the pharynx and not in the direction of 
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the texminal bronchioles and alveoli.* The second and 


third possibilities can also be excluded. Except for the 
lower respiratory tract and the gastrointestinal tract, 
*'Cr was not found in significant quantities in fetal or- 
gans, including plasma and the remaining carcass. It is 
known that significant absorption from the gastrointes- 
tinal tract of ?'Cr does not take place under the ex- 
perimental conditions described. Furthermore, termi- 
nal aspiration would not account for all of the ?!Cr 
recovered, since ?'Cr injected into the amnionic sac just 
prior to anesthesia and surgical interruption of preg- 
nancy accumulated in the lung only in very small 
amounts. Finally, the amount of *'Cr that accumulated 
in the lungs generally increased with time. Therefore, 
the fourth mechanism, and the conclusion of Reif- 
ferscheid and Schmiemann"™ and Davis and Potter’ 
that amnionic fluid is inspired physiologically through- 
out much of pregnancy, is now firmly established. 
The observations of Liley* and of McLain? who 
failed to identify Hypaque in the lungs after its injec- 
tion into the amnionic sac, do not invalidate the conclu- 
sion that amnionic fluid is inspired physiologically 
throughout much of pregnancy. Pritchard and I! 
extended our studies by injecting Hypaque and ?'Cr- 
labeled red cells simultaneously into the amnionic sacs 
of two fetuses. The volumes of amnionic fluid inspired, 
calculated from the concentration of ?'Cr in the fetal 
lungs and the mean activity in amnionic fluid, 
amounted to 511 ml. in a 2,050 gram live-born infant 
who soon died because of a huge sacrococcygeal 
teratoma and 487 ml. in a 2,850 gram anencephalic 
infant who died soon after delivery. Hypaque, on the 
other hand, accumulated in the fetal lungs in amounts 
equivalent to less than 4 ml. of amnionic fluid, compat- 
ible with a lack of radiopacity as reported by Liley* and 
McLain.? Both fetuses must have inspired the Hypaque 
dissolved in amnionic fluid along with the ?'Cr-labeled 
red cells, yet these markers had very different fates, 
since red cells were entrapped in the lungs whereas the 
soluble Hypaque was not." The Hypaque in the am- 
nionic fluid must have been exhaled by the fetus or 
absorbed from the lung, or, more likely, both. 
Most recently, studies similar in design were carried 
out near term in pregnant rhesus monkeys.” Twenty- 
four hours after ?' Cr-labeled red cells had been placed 
into the amnionic sac and an hour before general anes- 
thesia and cesarean section, ??Fe-labeled red cells from 
a donor animal were similarly injected. Again, a gross 
difference was observed in the volume inhaled as mea- 
sured by the two markers. ?'Cr equivalent to 16.2 ml. of 


*Blandau, R.: Personal communication. 
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Fig. 5. Correlation of fetal weight with ?'Cr activity that ac- 
cumulated per day in the fetal lungs (expressed as milliliters 
of amnionic fluid) after injection of ?'Cr-labeled red blood 
cells into amnionic fluid one day (dot) or two days (encircled 
dot) before hysterotomy. (From Duenhoelter, J. H., and 
Pritchard, J. A: Human fetal respiration, Obstet. Gynecol. 
42: 746, 1973.7 


amnionic fluid was detected in the fetal lungs com- 
pared to ??*Fe equivalent to less than 3 ml. 

In a second such experiment, 24 hours before the 
pregnancy was terminated by hysterotomy, ?'Cr-la- 
beled maternal red cells and radiostrontium (*Sr)- 
labeled porcelain microspheres 15 u in diameter were 
injected simultaneously. The Sr-labeled microspheres 
proved to be a somewhat less satisfactory marker than 
the red cells because they did not remain as uniformly 
distributed in the amnionic fluid. Nonetheless, they 
were inhaled into the lung and could be demonstrated 
there histologically (Fig. 6). 

The ratio of "Sr in lungs: gastrointestinal tract was 
2.55, which was almost identical to the ratio of 2.61 for 
"Cr in lungs:gastrointestinal tract. Thus, the *Cr- 
labeled microspheres and the ?'Cr-labeled red cells in- 
haled at any instant from the pharynx were retained in 
similar amounts in the lung even though the markers 
were dissimilar in shape, composition, and specific 
gravity. 

Findings similar to those of Liley,* McLain, and 
Pritchard and I" when using the soluble marker 
Hypaque were obtained by Abramovich” for colloidal 
radiogold of 250 my average diameter. Only a trace of 
the radiocolloid gold was retained in the fetal lung.” 
Crosby” recently presented roentgenograms that 
demonstrated radiopaque lungs in newborn infants 
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Fig. 6. Histologic section of lung of rhesus monkey fetus delivered one day after injection of *'Cr- 
labeled red blood cells and 9Sr-labeled porcelain microspheres into amnionic sac. Alveoli contain red 
blood cells (small arrow), a porcelain microsphere (medium arrow), and desquamated cells from fetal 
skin (large arrow). (From Duenhoelter, J. H., and Pritchard, J. A.: Fetal respiration: Quantitative 
measurements of amnionic fluid inspired near term by human and rhesus fetuses, Am. J. OBSTET. 


GYNECOL. 125: 306, 1976.73) 


following amniography with a mixture of Renografin 
and Lipiodol. Although, from their study, it is not clear 
if the water-soluble Renografin or the lipid contrast 
medium Lipiodol was retained in the lungs, it seems 
more likely to have been the Lipiodol. It is apparent 
from these several studies so far that one cannot pre- 
dict which characteristic, be it size, chemical constitu- 
tion, or solubility, accounts for the satisfactory reten- 
tion of a marker to identify movements of amnionic 
fluid into the lung. 

Evidence for inhalation of amnionic fluid by human 
fetuses as a physiologic process, as has been described 
sporadically throughout this century, appears now to 
be irrefutable. It is not known, however, whether 
rhythmic recurring respiratory movements provide for 


its inspiration or if inhalation is the consequence of 


intermittent gasps. No conclusions can be drawn at this 
time as to the degree of absorption of inhaled amnionic 


fluid across the respiratory mucosa or the volume of 


fluid secreted by the lung and discharged into the am- 
nionic sac. Since meconium aspiration persists as a 
major problem in obstetrics, it would seem important 
to determine if the inhalation of meconium-con- 
taminated amnionic fluid can be inhibited by suppress- 
ing fetal breathing with appropriate pharmacologic 
agents. | 


Comment 

The functional status of the respiratory tract in 
human as well as animal fetuses has been long investi- 
gated but with conflicting results. Until quite recently, 
remarkable disagreement persisted as to whether fetal 
respiratory efforts were physiologic or pathologic. 
Analyses of the large number of reports made in the 
course of preparing this review suggest, unfortunately, 
that observations made during certain of the earlier 
studies, especially those on human fetuses, were rather 
arbitrarily categorized as artifact rather than represen- 
tative of the physiologic state. The basis for denying 
the existence of physiologic respiratory movements by 
the healthy fetus appears to have been provided by a 
seties of most confusing i investigations carried out on a 
variety of species, including the sheep. goat, rabbit, rat, 
and guinea pig. 

It is now clearly evident, however, diat the fetus—at 
least the fetus of the sheep, monkey, and man—does 
throughout much of. pregnancy make active. respi- 
ratory motions in utero. The ‘elegant sophisticated - 
sonographic studies that demohstrate periodic, COOF- 
dinated, repetitive movements of the human fetal | 
thoracic cage and diaphragm. amply confirm and ext 
tend those made with a x i and reported 80 
years ago. | 
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injection and delivery. | 

Finally, it is of interest that observations made on the 
human fetus and those made recently on sheep and. 
monkey fetuses, in general, are in excellent agreement. 

It is not clear at this time whether monitoring fetal | 
respiratory efforts will provide an index of fetal well- 
being, nor is it clear whether. pharmacologic arrest of 
respiratory efforts in utero in some circumstances, or 
perhaps stim ulation i in others, will prove to be of any 
ther ADEM value. 
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. 4; ESTROGENS HAVE BEEN REPORTE 
OF ENDOMETRIAL CARCINOMA . 
Thrée independent case contro! studies have shown an increased risk of endometrial 
cancer in postmenopausal women exposed to exogenous estrogens for prolonged 
periods. This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade. 

The three case controi studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
depend on both duration of treatment and on estrogen dose: In view of these findings, 
when estrogens are used for the treatment of menopausal symptoms. the towest dose 
that wili control symptoms shouid be utilized and medication should be discontinued 
as soon as possible. When prolonged treatment is medicaily indicated, the patient 
should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry jess risk than 
continuous administration; it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. 1n all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding. adequate diagnostic 
measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous 
than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. it has been shown that females 
exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk 
of developing in iater hfe a torm of vaginal or cervical cancer that ordinarily is 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis, epithelial changes of the vagina and cervix. 
Aithough these changes are histologically benign. it is not known whether they are 
precursors of malignancy. Although similar data are not avaiable with the use of other 
estrogens. it cannot be presumed they would not induce similar changes. 

Severa! reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb 
reduction defects. One case control study estimated a 4 7 fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy. or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
is somewhat less than 1 per 1000. 

in the past. female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens 
are ineffective for these indications, and there is no evidence from weil controlled 
studies that progestogens are effective for these uses. 
if Dienestrol Cream is used during pregnancy, or if the patient becomes pregnant while 
using this drug, she should be apprised of the potential risks to the *etus, and the 
advisability of pregnancy continuation. 


) TO INCREASE THE RISK 





= DESCRIPTION 

voi; Dienestrol Cream 

V: Cream for intravaginal use only 

“Active ingredient Dienestrol 0 0195. 

>. Compounded with: glycery! monostearate, peanut oil, glycerin. benzoic acid, glutamic acid and 
s. Water 

oe AMPORTANT NOTE: This information is a Brief Summary of the complete prescribing informa- 
ny Won provided with the product and therefore should not be used as the sole basis for prescrib- 
Ing the product. This summary was prepared by deleting from the complete prescribing 

ou information the chemical structure and references. 

oo The physician should be thoroughly familiar with the complete prescribing information and 

2... patient information before prescribing the product. 

ni: CLINICAL PHARMACOLOGY 

“oo Systemic absorption and mode of action are undetermined. 

coo INDICATIONS | 

zs .Dienestroi Cream is indicated in the treatment of atrophic vaginitis and kraurosis vulvae. 

"DIENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 

DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 

; BOXED WARNING). 3 ; 
CONTRAINDICATIONS 

Estrogens should not be used in women with any of the following conditions: 1. Known or 

Suspected cancer of the breast. 2. Known or suspected estrogen-depencent neoplasia. 3. 

Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital 

bleeding. 5. Active thrombophiebitis or thromboembolic disorders, 6. A past history of throm- 

. bophiebitis. thrombosis, or thromboembolic disorders associated with previous estrogen use. 

- WARNINGS 

1. Induction of malignant neoplasms. Long-term continuous administration of natural and 

“synthetic estrogens in certain animal species increases the frequency of carcinomas of the 

breast, cervix. vagina, and liver There is now evidence that estrogens increase the risk of 

carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satistactory evidence that estragens given to postmenopausal 

. women increase the risk of cancer of the breast, although a recent long-term followup of a 

ingie physician's practice has raised this possibility Because cf the animal data. there is a 

eed for caution in prescribing estrogens for women with a strong family history of breast 

cancer or who have breast nodules, fibrocystic disease. or abnormal mammograms. 

2. Gall bladder disease. A recent study has reported a 2 to 3-fold increase in the risk of 

urgically confirmed gall bladder disease in women receiving postmenopausal estrogens. 

tilar to the 2-fold increase previously noted in users of oral contraceptives. in the case of oral 

ntraceptives the increased risk appeared after two years of use. 

| Effects similar to. those caused by estrogen-progestogen orai contraceptives. There are 

everal serious adverse effects of oral contraceptives, most of which have not. up to now, been 

ocumented as consequences of postmenopausal estrogen therapy. This may reflect the 

comparatively low doses of estrogen used in postmenopausal women. it would be expected 

'thàt the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast 
engorgement are more likely to result in these adverse effects, and. in fact, it has been shown 

that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 

-and women for postpartum breast engorgement: © 

a. Thromboembolic disease. It is now welt established that users of oral contraceptives have an 

ncreased risk of various thromboembolic and thrombotic vascular diseases, such às throm- 

“bophiebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal throm- 

bosis, mesenteric thrombosis. and optic neuritis have been reported in oral contraceptive 






























of the drug. An increased risk of postsurgery thromboembolic complications has also been 
.feported in users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 
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users. There is evidence that the risk of several of these adverse reactions is related to the dose: 






weeks befcre surgery of the type associated with an increased risk of thromboembolism. or 
during periods of prolonged immobilization. a au 

While an increased rate of thromboembolic and thrombotic disease in IERS A users of 
estrogens has not been found. this does not rule out the possibility that such an increase may 
be present or that subgroups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, ang they should not 
be used (except in treatment of malignancy) in persons with a history of such disorders in 
association with estrogen use. They should be used with caution in pa ients with cerebral 
vascular or Coronary artery disease and only for those in whom estrogeps are clearly needed. 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to 
treat cance- of the prostate and breast, have been shown in a large prospective clinical trial in 
men to increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
Dophlebitis; When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should be consideres a clear 
risk. l 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of orai 
contraceptives. Although benign, and rare, these may rupture arid may cause death through 
intra-abdominal hemorrhage. Such lesions have not yet been reported in association with other 
estrogen or progestogen preparations but should be considered in estrogen users having 
abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular car- 
cinoma has also been reported in women taking estrogen-containing oral contraceptives. The 


relationship of this malignancy to these drugs is not known at this time. - 


c. Elevated blood pressure. increased blood pressure is not uncommon. in women using oral 
contraceptives. There is now a report that this may occur with use of estrogens in tha meno- 
pause and blood pressure should be monitored with estrogen use. especially if high doses are 
used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients shculd be Carefully observed while receiving estrogen. 

4. Hypercalzemia. Administration of estrogens may lead to severe hypercalcemia in patients 
with breast cancer and bone metastases. df this occurs, the drug should be stopped and 
appropriate measures taken to reduce the serum calcium level. 

PRECAUTIONS 

A. General Precautions. 

1. A complete medical and family history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physica! examinations should include specíal reference 
to blood pressure, breasts, abdomen, and pelvic organs, and should include à Papanicolaou 
smear. As a generai rule. estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 2, Fluid retention--Because estrogens. may 
cause some degree of fluid retention. conditions which might be influenced by-this factor, such - 
as epilepsy, migraine. and. cardiac or renal dysfunction, require careful observation. 3. Certain . 
patients may develop undesirable manifestations of excessive estrogenic stimulation, such as. 
abnormal or excessive uterine bleeding, mastodynia, etc. 4. Oral contraceptives appear to be’: 
associated with an increased incidence of mental depression. Aithough it is not clear whether - 
this is due to the estrogenic or progestogenic component of the contraceptive, patients with a~ 
history of depression should be carefully observed. 5. Preexisting uterine leiomyomata may. 
increase in size during estrogen use. 6. The pathologist should be advised of estrogen therapy ©. 
when relevent specimens are submitted. 7. Patients with a past history of jaundice during — 
pregnancy Fave an increased risk of recurrence of jaundice while receiving estrogen-contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen. the 
medication should be discontinued while the cause is investigated. 8. Estrogens may be poorly 
metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 9. Because estrogens influence the metabolism of calcium and 
phosphorus they should be used with caution in patients with metabolic bone diseases that are 
associated with hypercalcemia or in patients with renal insufficiency. 10. Because of the effects 
of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes may be expected with 
larger doses of estrogen: a. increased sultobromophthalein retention. b. Increased prothrom- 
bin and factors Vil, VII IX, and X; decreased antithrombin 3: inc-eased norepinephrine-induced 
platelet aggregability c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by PBI. T4 by column, or T4: by radioimmunoassay. 
Free T3 resin uptake is decreased. reflecting the elevated TBG: free T4 concentration is 
unattered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion: t. Reduced 
response to metyrapone test. g. Reduced serum folate concentration. h. Increased serum 
triglyceride and phospholipid concentration, 

B. Pregnancy Category X. 

See Contraindications and Boxed Warning. ar " 
C. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers 
shouid be done only when clearly necessary since many drugs are excreted in human milk; 
ADVERSE REACTIONS : l 
(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased inci- 
dence of gall bladder disease, and adverse effects similar to those of oral contraceptives. 
including thromboembolism.) The following additional adverse reactions have been reported - 
with estrogenic therapy. including oral contraceptives: 

1. Genitourinary system. Breakthrough bleeding. spotting, change in menstrual flow, Dysmen- 
orrnea. Premenstrual-like syndrome. Amenorrhea during and after treatment. Increase in size of 
uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 
secretion. Cystitis-like syndrome. 

2. Breasts. Tenderness, enlargement, secretion. 

3. Gastrointestinal, Nausea, vomiting. Abdominal cramps, bloating. Cholestatic jaundice. 


4. Skin. Chioasma or melasma which may persist when drug is discontinued. Erythema mul- 
tfarme. Erythema nodosum. Hemorrhagic eruption. Loss of scalp hair. Hirsutism. 


9. Eyes. Steepening of corneal curvature. Intolerance to contact lenses. 
6. CNS. Headache. migraine, dizziness. Mental depression. Chorea. 


7. Miscellaneous. Increase or decrease in weight. Reduced carbohydrate tolerance. Aggrava- - 
tion of porphyria. Edema. Changes in libido. e n 


ACUTE OVERDOSAGE . : ; Es 
Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by - 
young children indicate that serious ill effects do not occur. Overdosage of estrogen may cause | 
nausea, and withdrawal bleeding may occur in females. bee Cea e 
DOSAGE AND ADMINISTRATION X " PCM M e 
Given cyclically for short term use only: For treatment of atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be chosen 
and medicat.on should be discontinued as promptly as possible. Attempts to discontinue or 
taper medication should be made at 3 to 6 month intervals. The usual dosage range is one or 
two applicatorsful per day for one or two weeks, then gradually reduced to one hait initial 
dosage for a similar period. A maintenance dosage of one applicatorful.-one to three times a 
week, may be used after restoration of the vaginal mucosa has been achieved. Treated patients 
with an intact uterus should be monitored closely for signs: of endometrial cancer and appro- 
priate diagncstic measures should be taken to rule.out malignancy in the event of persistent or 
recurring abnormat vaginal bleeding. m 2A 


SUPPLIED | VM E 
Available in 2.75 oz. (78 g} tubes with or without ORTHO” Measured-Dose Applicator. 


“Trademark 





Ortho Pharmaceutical Corporation + Raritan, New Jersey 08869 


44 





Psychosocial fui tion in v women treated for vaginal agenesis i 
cker; M.D mE s. i. McGuire, Ph. D. 
attle, Washington. EN 








e Comparison. of uterorophi a and vascular effects of estradiol-172 and estriol in the | mature 


| William: H. Clewell, M. D., Bonita. A. Carson, M. D., and. Giacomo Meschia, M. D. 
ni] peu, Colorado — 


eee Kansas City, Kansas, 


Bx Reduced dose of of Rh,(D) immune. globulin following i induced first-trimester abortion ou H 
rj Paul A. Hensleigh, M_D,, Ph.D., Walter Leslie, B.S., Elizabeth Dixon, R.N., B. Sa Elizabeth Hall. R. du E 
-David Z. Kitay, M.D., and Joseph. E. Jackson, M.D., Dr.P.H. - | zn 
A Han, Georgia, and Zionsville, Indiana 











Su Sobers of circulatin ng chorionic : gonadotropin in wearers of intrauterine contrace ti je c T vices — 


l — Thomas | A. Klein, M. D., and Daniel R. Mishell, Je, M.D. 





Ds ix des Angeles, California. "S adl 











: Failure of parathyroid hormone to Cross the nonhuman primate placenta - | 
-— Gretajo Northrop, M. D3 Ph. D., H R. Misenhimer, M.D., and F. O. Becker, M.D. T 
eins Illinois. ^r o Peu 


Primate model f for the. evaluation of vaginal contraceptives ROC | 
o. P. Tanev : K: Bhuiischaryyi D. S. Kim, G. F. B. Schumacher, and 7 Z. Beluhan 
Ilinois 








W icago;, 








w Fork, pa York 








IHE 
TREND 
SEER: 


she selects 

the direction 
-of her own 

ife-style 





YOU SELECT THE 

DIREC TION OF HER 
ORAL CONTRACEPTIVE 
DOSAGE 


For almost complete effectiveness 
and predictable cycle control 


LOWER DOSE 


OVCON-35 


21 peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 





Carefully developed lower dose oral contraceptive 


* contains ethinyl estradiol — the preferred estrogen for sub-50 mcg. 
combinations 

* lowest norethindrone content of any combination oral contraceptive 

* protection rate of 98.4% (method effectiveness) 

* low incidence of common estrogenic and progestogenic side effects 


OVCON-35...the trend setter in lower dose oral contraception 


Mead DME . «s.s 


1. Data on file, Mead Johnson Laboratories. 
Please see following page for brief summary of prescribing information. 
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21 peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets ; 


... the trend setter 










Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 peg or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
. ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
. tions: 1) Thrombophlebitis or thromboembolic disorders; 2)a past history of deep vein throm- 
bophlebitis or thromboembolic disorders, including cerebral vascular and coronary artery disease; 
= 8) markedly impaired liver function; 4) known or suspected carcinoma of the breast; 5) known or 
; suspected estrogen dependent neoplasia; 6) undiagnosed abnormal genital bleeding; 7) known or 
suspected pregnancy. 

Warnings: 


T" Se er een eee eee eer eLearn TUN SERES ' 
f f Use of oral contraceptives is associated with increased risk of several serious conditions, including | 
^t thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hyperten- | 
sion. Practitioners prescribing oral contraceptives should be familiar with following information | 
relating to these risks. 





cV however an independent risk factor for these occurrences. The mortality associated with all of the 
: methods of birth control is low compared to the risk of childbirth, with the exception of oral contracep- 
tives in women over 40, and the lowest mortality is associated with the condom or diaphragm backed 

up by early abortion. The physician should be alert to the earliest manifestations of thromboembolic 

and thrombotic disorders leg., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency. 
coronary occlusion, retinal thrombosis and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. If feasible, oral contraceptives should be dis- 
continued at least 4 weeks before surgery of a type associated with an increased risk of thromboembo- 

lism or prolonged immobilization. 2) Ocular Lesions. There have been reports of neuro-ocular lesions 

^s such as optic neuritis or retinal thrombosis associated with the use of oral contraceptives. Discontinue 
"US the medication if there is unexplained sudden or gradual, partial or complete loss of vision; sudden 
onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate diag- 
nostic and therapeutic measures. 3) Carcinoma. Long term continuous administration of either natural 

or synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cer- 

vix, vagina and liver in humans, one study investigated the first 21 cases of endometrial adenocar- 
cinoma in women on oral contraceptives reported to a registry. Of those women without predisposing 

risk factors for this disease, nearly all occurred in women who had used a sequential oral contraceptive. 

No evidence has been reported suggesting an increased risk of endometrial cancer in users of conven- 
tional combination or progestin-only oral contraceptives. No increase in breast cancer in women taking 

oral contraceptives has been reported although one study reported an increased risk of breast cancer in 

*. subgroups of women treated using oral contraceptives with documented benign breast disease. There is 
.. at present no confirmed evidence from human studies of an increased risk of cancer associated with 
-oral contraceptives, Close clinical surveillance of all women taking oral contraceptives is essential. In all 

cc. Cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
-. measures should be taken to rule out malignancy. Women with a strong family history of breast cancer 
or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives. 4) Hepatic Adenoma. Benign hepatic adenomas 
appear to be associated with both long and short term use of oral contraceptives. Although benign and 
. rare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage. While 
. hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and ten- 
. gerness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in oral 
contraceptive users yet the relationship of these drugs to this type of malignancy is not known at this 
time. 5) Use in Pregnancy, Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnor- 
‘malities have been reported to occur in the offspring of women who have taken progestogens and/or 
estrogens during pregnancy. It has been shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have an increased risk of developing in later life a form of vaginal or cervical 
. €ancer that is ordinarily extremely rare. A high percentage of such exposed women (30% to 90%) have 
been found to have epithelial changes of the vagina and cervix. Although these changes are 
histologically benign it is not known whether this condition is a precursor of vaginal malignancy. Similar 
data are not available with the use of other estrogens but it cannot be presumed that they would not in- 
- duce similar changes. Several reports suggest an association between intrauterine exposure to female 
. sex hormones and congenital anomalies including congenital heart defects and limb reduction defects. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat less than | in 
1000 live births. In the past, female sex hormones have been used duting pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for 
these indications and there is no evidence from well-controlled studies that progestins are effective for 
these uses. Increases in chromosomal aberrations have been reported in women who become pregnant 
soon after ceasing oral contraceptive therapy. Embryos with these anomalies are virtually always spon- 
taneously aborted. Whether there is an overall increase in spontaneous abortion of pregnancies con. 
ceived soon after stopping oral contraceptives is unknown. It is recommended that for any patient who 
has missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
regimen. If the patient has not adhered to the prescribed schedule, the possibility of pregnancy should 
~ be considered at the time of the first missed period and further use of oral contraceptives should be 
+- withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should be apprised of 
- the potential risks to the fetus and the advisability of pregnancy continuation should be discussed in 
light of these risks. it is also recommended that women who discontinue oral contraceptives with the 
~~ intent of becoming pregnant use an alternate form of contraception for a period cf time before attempt- 


















ing to conceive. Many clinicians recommend three months. Administration of progestin-only or 
progestin-estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6} Gall Bladder Disease. Studies report a doubling of the risk of surgically confirmed gall bladder dis- 
ease in users of oral contraceptives or estrogen after 2 or more years. 7) Carbohydrate and Lipid 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage of pa- 
tients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving oral contraceptives. Increased serum levels of triglycerides and total 
phospholipids have been observed in oral contraceptive users. The clinical significance of this observa- 
tion is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has been re 
ported in women receiving oral contraceptives. The prevalence of hypertension in oral contraceptive 
users may be no higher than nonusers in the first year of oral contraceptive use but increases with 
longer exposure and in the fifth year of use is two and one-half to three times the reported prevalence in 
the first year. Women who previously had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 9) Headaches. The onset or exacerbation of 
migraine or development of headache of a new pattern which is recurrent, persistent or severe, requires 
discontinuation of oral contraceptives and investigation of the cause. 10) Bleeding Irregularities. 
Breakthrough bleeding, spotting and amenorrhea are frequent reasons for patients discontinuing orai 
contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunc- 
tional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. H 
pathology has been excluded. time or change to another formulation may solve the problem. Changing 
to an oral contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual 
irregularity, should be done only if necessary since this may increase the risk of thromboembolic dis- 
ease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. Ectopic as well as im- 
trauterine pragnancy may occur in contraceptive failures. However in oral contraceptive failures, the 
ratio of ectopic to intrauterine pregnancies is higher than in women not using oral contraceptives since 
the drugs are more effective in preventing intrauterine rather than ectopic pregnancy. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives, 12) Breast Feeding. A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing infant 
cannot be determined at this time. 
Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests, As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral contracep- 
tives may cause some degree of fluid retention, conditions which might be aggravated by fluid retention, 
such as corvulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma require 
careful observation. 5) Patients with a past history of jaundice during pregnancy have an increased nisk 
of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient 
receiving such drugs. the medication should be discontinued. 6) Steraid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such pa- 
tients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism which may 
result in a relative pyridoxine deficiency. The clinical significance of this is yet to be determined. 
8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate subsequent 
pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral contraceptive 
therapy when relevant specimens are submitted. 10) Certain endocrine and liver function tests and 
blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromoghthalein retention. b. Increased prothrombin and factors VII, VIH, IX, and X; decreased anti- 
thrombin 3. increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TEG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBS, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Informatior: for the Patient: A booklet, "What You Should Know About the Pill" has been prepared 
for use by the patient and has been made available for distribution by the physician. 

Drug interactions: Recent evidence indicates the possibility that certain drugs. if taken concurrently 
with oral contraceptives, may interfere with the contraceptive efficacy or may result in reduced effective- 
ness of the other drug. The following drugs have been identified as showing clinically significant inter- 
ference with oral contraceptives: Rifampin, oral anticoagulants. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings}. Thrombophfebitis, pulmonary embolism, coronary 
thrombosis, cerebral thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital 
anomalies. There is evidence of an association between the following conditions and the use of oral con 
traceptives, although additional confirmatory studies are needed: Mesenteric thrombosis: benign 
hepatomas; neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reac- 
tions have teen reported in patients receiving oral contraceptives and are believed to be drug related: 
Nausea, usually the most common adverse reaction; vomiting —reaction occurring in approximately 
10% or less of patients during the first cycle; other reactions, as a general rule, are seen much less fre- 
quently or only occasionally; gastrointestinal symptoms (such as abdominal cramps and bloating), 
breakthrough bleeding: spotting: change in menstrual flow: dysmenorrhea: amenorrhea during and 
after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes — tenderness, enlargement, and secretion; change in weight (ine 
crease or decrease); change in cervical erosion and cervical secretion; possible diminution in lactation 
when given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine 
leiomyomata; rash (allergic); mental depression: reduced, tolerance to carbohydrates; vaginal can- 
didiasis. Tha following adverse reactions have been reported in üsers of oral contraceptives. and the 
association has been neither confirmed nor refuted: Premenstrual-tike syndrome, intolerance to contact 
lenses, change in corneal curvature (steepening), cataracts, changes in libido, chorea, changes in ap 
petite, cystitis-like syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema 
multiforme, erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral cones by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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Y da seuss has been demonstrated i in a significant | 


. number of asymptomatic women by routine culture. 
_ Of women attending a family- -planning clinic, 9.5 per 


cent demonstrated N. gonorrhoeae in cultures taken 


from the cervix, rectum, and oropharynx, with the cul- 
- tures from the cervix. showing the highest sensitivity 
EN (85. 3 per cent).! Based ona cost-benefit analysis, a cul- 
ture of the cervix ‘provides. the highest yield | of 
-gonorrhea case detection in the routine screening of 
^ v women, with cultures from other sites reserved. for se- 
ss - lected cases, - | | 
coc Standard surgical pathologic evaluation of hysterec- 
tomy specimens does not include microbiologic ‘study. 
ee - However, the ease of culture of cervical hysterectomy 
(5. specimens. suggested that this procedure may provide 
an additional simple method for gonorrhea case detec- 
on : 
danei were taken from the cervix of 200 consecu- 
ry ysterectomy : specimens. A sterile swab was rotated 




















oculation of Thayer-Martin medium under increased 
bon. dioxide. Oxidase testing of cultures was per- 
rmed on two consecutive days. 

The ages of patients ranged from 20 to 86. years 
verage 44). : The most common causes for the hys- 
rectomy were leiomyomas (33 per cent), uterine pro- 
pse ( 23 per cent), and dysfunctional uterine bleeding 
^pe cent). Pelvic inHammatory disease was a clinical 
agnosis) in 55 5 pet € cent of the poses | 
























This section. is suitable for reporting cases, results of therapeutic trials, 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration. or table neue a 


| ing that the routine culture of hyster ectomy specimens ` 


. demonstrated N. gonorrhoeae i in only one pati 


spontaneous cure. In addition, the group subjec te to Mer 
 hysterectomy may not be ESL COISHI AEn of the popula- | 


following female sexual tubal sterilization E 3 


thin the cervical canal and: immediately used for in- 


. 6th St., Bree, New York 1215. 


COV MUNICATION S 
IN BRIEF | 









j End descrip- 












All cultures were negative for N. gonorrhoeae, indicat. ES 





is not a productive procedure. A recent study of 100. 
routine cultures of the cer vix prior to. hyste rectomy | 











Several factors may account for the negligible yi eld 
of N. gonorrhoeae from. hysterectomy: specimens. The 
patients originate from the same socioeconomic. groups 
represented in the outpatient clinic and family- _ 
planning groups, but are older and may have been 
effectively treated for previous gonorrhea or achieved ^. 









tion infected with gonorrhea. ae: 

Cultures of hysterectomy: specimens may ; stil bein- 70 
dicated in selected cases, but is not effective in the de- 
tection of gonorrhea. 
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Recurrence of tubal stump pregnancy 


SUSHANTA K. MUKHERJEE, M. B. B. S. 
D.G.O., .D.Ossr.R.C.O.G.,. M.R.C.O.G. 


Department of. Obstetrics and Cynécology, C entral Midatesex - . Ee: 
Hospital, Park diii London, England 


RUPTURED TUBAL pregnancy is an important cause 
of maternal death. Diagnosis becomes more difficult, © 
with consequent delay in appropriate treatment, when 
there is a past history of tubal sterilization. | 2 


-Reprint requests: Dr. Sushanta K ‘Mukherjes, Department 
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Fig. 1. Diagrammatic sketch of pelvic organs at recent 
laparotomy. 


Itis mainly in the non-English literature that the rare 


^. and interesting cases of ectopic pregnancy following 


~ tubal ligation have been reported, Recurrence of such 
a case is now described and it is suggested that serious 
consideration be given to the diagnosis of disturbed 
tubal pregnancy in a gynecologic "surgical abdomen" 
even after a previous sterilization procedure. 


A 33-year-old Jamaican woman was admitted complaining 
of a period of amenorrhea of just over seven weeks and lower 
abdominal pain for the past 24 hours. She felt pregnant and a 
pregnancy test was positive. A few hours before admission the 
pain had increased in intensity and had localized to the left 
iliac fossa. The patient fainted on one occasion after an attack 
of vomiting. 

Between 1955 and 1971 she had three intrauterine preg- 
nancies, including one set of twins. 

In 1972 a fourth pregnancy was terminated on socioeco- 


nomic grounds at 16 weeks’ gestation by abdominal hys- - 


terotomy. Bilateral tubal ligation was carried out at the same 
time. Technical operative details, including the type of tubal 
suture materials, were lacking in the notes but essentially a 
mid- -portion of the tube was resected followed by ligation of 
the stumps. 

Histology confirmed the section of Fallopian tubes with 
evidence of chronic interstitial salpingitis. Four months later, 
she: required a repeat laparotomy to remove a five weeks’ 
unruptured pregnancy from the distal half of the right-sided 
tubal stump. The proximal stump on the same side was 


E * further ligated with. nonabsorable material. At that stage, the 


left-sided tube was found to be "divided and well apart." His- 
tology confirmed tubal gestation. 

At the time of admission in this pregnancy, she was found 
to be pale and restless with pain. The pulse rate was 96 beats 
per minute. She was apyrexial The blood pressure was 
120/86 mm. Hg. Her breasts were tender but inactive. Ab- 


dominally some central distension was noted. The movement 


during respiration was a little restricted. There was gen- 
eralized muscle guarding, maximal over the left. lower abdo- 
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men. The left iliac fossa was markedly tender, with rebound 
À 
tenderness. No mass was palpable. There was no demon- 
strable free fluid in the abdomen. The bowel sounds were 
present but decreased. Pelvic examination revealed a normal 
vulva, vagina, and cervix with a bulky but smooth and an- 
teverted uterus. Movement of the cervix produced great pain. - 
The vaginal vault was tender, more markedly in the left for- - 
nix, through which an ill-defined tender adnexal swelling was > 
disclosed. The hemoglobin level was 12 Gm. per 100 ml. Her | 
blood group was ascertained and a request was made for: two. 
pints to be cross-matched urgently. | 
A provisional diagnosis was made of a disturbed left-sided i 
tubal pregnancy. | 
Under anesthesia, a gentle bimanual examination con- 
firmed the presence of a soft elastic mass, 3 cm. in diame- 
ter, adjacent to the left side of the normal-sized uterine body. 
Dilatation and curettage produced decidual tissue which 
exhibited the Arias-Stella phenomenon on subsequent mi- 
croscopy. At laparotomy 500 ml. of free blood was present. A . 
leaking tubal abortion from a distended (4 by 3 by 2 cm. left i 
lateral tubal stump was found. On each side about lto2cm.. 


of the isthmic portion of the tubes was seen. asa remnant: of D 


the sealed medial stump. There was. also a considerable gap 


between the sealed cut ends of the left salpinx (Fig. 1). The 2 


ovaries were essentially normal with formation of a a small cor- E 
pus luteum on the affected side. | n 

The operation employed was excision of the gr avid: portion fo 
near the fimbriated extremity followed by removal of the - 


small medial stump on both sides flush with the uterine wall ^ 


A liter of whole blood was transfused. The recovery was un-- 
eventful and she was x home on the ninth ponepen 
ative day. LA | 
Microscopic examination of the specimen showed the 
presence of blood clot and chorionic villi within. the edema- 
tous tubal lumen. x 


A small percentage of ectopic pregnancy is associ- 
ated with previous tubal ligation. Bren,' in his 21 year 
survev of 654 ectopic cases, reported four such preg- - 
nancies after tubal ligation (0.6 per cent). 

The seventh report’ on confidential inquiries i into 
maternal death in England and Wales showed 34 
deaths from ectopic pregnancy out of a total of 606 
maternal deaths; this figure is a little higher than. that 
of the sixth triennial report. In the United States! it is 
estimated that upon’ ectopic pregnancy accounts | 
for between 5.9 and 6.5 per cent of the total maternal — 
deaths. In many of these, death was due to failure or - 
undue delay i in making the correct diagnosis and there- Ug 
fore failure to operate immediately. - SW. 

On review of the case reported here, the following a 


points emerge: (1) In the management. of gynecologic 


"acute abdomen" one should remain “ectopic minded" — 
even though the patient gives a history: ofa sterilization — 
operation age) been performed: | © B patient ino 





sealed ofi Bod well apart. press te: 


preventive. measure against: futur intramural necs a 












| nancy, y was not t done dune recent laparotomy because 
of increased technical problems as well as the risk of a 
„ruptured uterus with futuré pregnancy. 
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P explain the SSE, of Functioning o ovarian tissue | 


: dna patient with a 45, x karyotype. 


The 16-year-old patient was seen ende of vaginal bleed- 

" ing and hairiness. Th e family history revealed: familial hir- 
(1 ;sutism- but was. evr unremarkable. Prenatal and early 
"postnatal development seemed uneventful; however, “failure 





5 to thrive" led to the detection of “Turner’ s syndrome" at the E 


: 3 -age of five years. ‘This: was: based. on physical appearance as 
s wellasa 45,X leukocytic karyotype. At the ages of nine and 12 


years, the patient received exogenous estrogens for six-month - 


intervals, each time with withdrawal bleeding. Subsequent to 
the: second treatment, she continued to have regular, spon- 


<o taneous menstrual periods of three to four days’ duration: 






[o ; every 24 to 28 days. Growth of pubic. and. illary hair had 
Ween fö ed at the age « of 10. years and. breast development 









: ted tw. d years. later. , Subsequent à some increased hair i 


nak  Metbing of the neck, hyperielorism, and increased 






lal, lor oet dntunciod “Basal” gonads 
in ien normal hs edema Tan and set 












primordial follicl 


: cytes and t tissue. : from ovaries, skin, and | uterus shows 





"ig! Bana 49 kilograms weight: The blood. pressure v was 





Table I. Result of chromosomal analysis of ovarian, 
uterine, and skin fibroblasts 










Karyotype 
(No. of 


cells karyo- 


| Noof 
[| chromosomes 











Ovary 
Left, lower (normal) E 2 17 45, X (3) 
Left, upper ("streak 3 15 2? 45,X (1) 
Right, lower (norma | 19 45,X (1) 
Right, Upper is 2 18 45,X (1) 
Utetus. "ge uds 1 18 1 45,X (1) 


At laparotomi (Day 1 16 of a Gd uterus and tubes ap- 
peared normal and mature. Both ovaries appeared apos- 
trophe shaped, the right one with à fresh « corpus luteum of 2 
cm. diameter in the lower. pole. ‘The upper part of both 
ovaries had a. streak appearance without evidence of activity. 


. Biopsies of the: upper and lower poles. of both. ovaries were ——— 
taken. Histologic ‘evaluation showed primary and lutein- — — 





ized follicles in the lower poles and confirmed the pres 
sence of a corpus. luteum on the right side. The number of 

s appeared reduced. The upper portions of 
both ovaries revealed. only fibrous tissue. Tissues from the | 





four gonadal biopsies: and uterus and skin were karyotyped. E 


and showed only 45, x chromosomes (Table D. 


. Although the. specific origin of the single. X-clito- au 
mosome constitution is not settled, there is. good . e 


evidence to assume that it occurs via postzygotic 
anaphase lag or nondisjunction.! ! Germ cells have been 
known to arrive at the genital ridge in 45,X fetuses; 





however, the subsequent. gonadal development i is dis- ^: 
rupted. It is probably that the second 
either as a euchromatic X (in the germ cell) Or as a 





| chromosome, 


heterochromatic X (in the gonadal ridge) i is. critical for 
further ovarian development. je T 

We have found reports of two. patients! with func- 
tioning ovarian. tissue whose c ovaria nu et also 





coworkers described this eee 
nism of the gonosomic mosaicism of the 
(Migrotus oregoni). TH implications. of an: 


tant since a a large ‘number c of XX daughter “cells w uld 











Gonosomic Line 


45, X 
MITOSIS 
non-disjunction i 
45,X A44  A46.XX 


MEIOSIS 


we ee eer ee s 


no survival 23.X 


Fig. 1. Proposed gana for the development of normal 
germ cells in a 45,X patient. 


be formed, thereby allowing the development of func- 
tional ovarian tissue. 

Morishima and. Grumbach! mentioned this process 
as a possibility in the feminized 45,X patient; however, 
they stated that "unexplained mosacism" is a more 
probable answer. Following the classical definition, the 
patient with 45,X chromosomes and functioning ovar- 
ian tissue indeed would be "mosaic," since within this 


jm hypothesis. of specific, germ cell nondisjunction she 


would have normal 46,XX germ cells. However, this 
. type of mosaicism may be specifically restricted to one 

cell type, i.e., germ cells. Obviously, evaluation of the 
germ karyotype i in these patients would be ga to 
further examine this hypothesis. 
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Pelvic abscess associated with repeated 
recovery of veillonella 
BRADFORD T. WILLIAMS, M.D. 
Department of Obstetrics and Gynecology, University of Florida 
Medical School, G amne, Florida 
VEILLON ELLA is parti of the normal anaerobic flora of 
the oral cavity, gut, and vagina. Although Veillonella is 
3 implicated: as a pathogen. in periodontal disease, evi- 


dence of its functioning: asa pathogen otherwise is lack- 


E ing. T his paper reports a case of a pelvic abscess from 
which Veillonella was ic D isolated. 


A 52-year-old 4 woman was referred to the Shands Teaching 
Hospital for evaluation of an ovarian carcinoma. Five months 
ps to admission the patient noticed the onset of crampy 
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abdominal pain and i increasing Labios girth. Physical ex- 
amination at that time showed a 30 by 15.cm. left pelvic mass. 
At laparotomy, at another institution, a well-differentiated 
squamous-cell carcinoma arising within a dermoid was found 
adherent to the abdominal wall, left colon, and omentum. 
The condition was felt to be inoperable and a palliative loop 
colostomy was performed. Postoperatively, a total dose of 
2,470 rads was administered externally to the pelvis. | 

During the course of therapy. a superficial abscess devel- - 


oped in the lower wound margin which resolved with penicil- zu 





lin therapy and local care. Because of only minimal regres sion. a 
of the tumor mass the one was referred t to o Shands 2 ich- 





colon discal: to die o Roe d At la paroiotiy: the iint. was 
adherent to the left pelvic side wall, the descending colon, and - 
two loops of small bowel. The small bowel was resected and - 


repaired with an end-to-end anastomosis. The "proximal "n 
rectum and descending colon were resected and : supracervical 





hysterectomy and bilateral salpingo-oophorectomy were per- 
formed. During the postoperative: period. the pat 








tive Day 7 the patient became diaphorectic and developed yx 
tachycardia, prompting re-exploration. At operation free pus - 
was found in the abdominal cavity. There was a small loop-to- m 
loop abscess in the left lower quadrant and the distal ileum 
was adherent to the right pelvic side wall. The abscess was“ 
drained, the small bowel was freed, and drains were. placed. 
Multiple cultures grew out a mixture of Veillonella and Pro- 
teus morganii. The patient was placed on chloramphenicol, 
kanamycin, and penicillin. The patient remained afebrile and 
on postoperative Day 7 the chloramphenicol. and kanamycin 
were discontinued. Repeat cultures of pus. from the pelvic 
drains on postoperative Day 9 grew. out Veillonella, 
morganii, and staphylococcus. With vigorous local care Ar 
continued penicillin therapy, the panent remained. afebrile 
and was disc harged seven days later. 


Veillonella is a small, anaerobic, gram-negative, 
oxidase-negative coccus belonging. to the family Neis- 
seriaceae. The bacterium was first isolated by Veillon 
and Zuber, in 1898, from lungs, normal ppendices, | 
and the Buc id In 1953, Prevot iin charac: Eis 








Pet ad ine strains. Pone polunnasy: gan- a 
grene, appe alveolar protien, amniotic fluid, E in 












have erie Veillonclla. re 
anaerobic microabscesses of | pe 
Fitzgerald, in Ard demonstrated. 








bu of F subungal i infections n eonates due to ae 





tient. Te 

mained afebrile. On postoperative day 3 the two pelvic drains © 
were found to be nonfunctioning. The next day the patient 
began to complain of gas pain, which increased and was later 
accompanied by some abdominal distention. On postopera- 





i gram negative coccus thought. to be Veillonella. Veil- 
.lonella appears to be an organism of low virulence and 
“is usually found in a synergistic relationship with C lass 
I, H, or IH anaerobes.. | 

In the case reported, Veillonella was repeatedly iso- 
ated from a pelvic abscess. A search of the literature 
ils to uncover any- further reported cases of Veil- 
nella as a pathogen for the female genital tract. 





ignored as a possible pathogen. It is hoped that con- 
oo Sie ration. of this type of case will prevent the latter 
| from occurring. 
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— | H iieiipoproteinertia and acute : 
- -hemorrhagic pancreatitis complicating 
ic Pregnanoy | 


^ © MARC P. STORCH, M.D. 
FREDERICK E. LANE, M.D. 
ARNOLD N. FENTON, M.D. 
; Department of Obstetrics and. Gynecology at the North Shore 


University Hospital-Cornell University Medical C ollege, 
Manhasset, New. York 


SEVERE hyperlipoproteinemia' and acute hemor- 
‘o Yhagic pancreatitis in pregnancy associated with di- 
.. abetic ketoacidosis and pre-eclampsia are rare. We 


. present a successfully treated case of this enuy and 


P discuss. its treatment. 


DA ‘$i-yearold white, married woman, gravida 3, para 2, 
had her last menstrual period. on June 7, 1975, and the esti- 

| mated date of confinement was March 12, 1976. | 
Past history included a previous hospital admission i in 1974, 
. at which time she was acutely ill from diabetic ketoacidosis, 
T hyperlipoproteinemia Type IV, acute pancreatitis, acute renal 
~~» failure (acute tubular necrosis with fatty changes), and 

.. anemia. The patient recovered from this near-fatal episode. 

.. At 34 weeks of gestation, the patient experienced left 
1 upper dendia pain, nausea, and vomiting. On admission, 
H physical examination showed a patient in moderately severe 







< . rate of 100, 20 respirations per minute, and a temperature of 
.. 87.2* C. Left upper-quadrant tenderness with rebound was 
noted. Uterine contractions occurred every five minutes. 
O- The patient's. condition continued to deteriorate. Initial 
; serum amylase was 70 dye units, although this was thought to 
. ^. be incorrect due to the hyperlipidemia. A two-hour aliquot of 
urine for amylase was.3,850 dye units (normal, 6 to 5.4 dye 
units). The patient's blobd sugar increased, with the serum 
acetone becoming positive in a 1:4 dilution. At this point, the 
oan patient. was noted to have. hyperlipidemia, with a serum 







i m Reprint. ‘requests: Dr. Marc. P. Storch, 225 Main St., 
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ther Veillonella is rarely isolated or, when isolated, it 


stress, with a blood. pressure of 164/ 100 mm. Hg, a pulse 





cholesterol greater than 1,000 mg. per 100 ml. (normal, 150 
to 300 rag.) and serum triglycerides of 11,058 mg. per 100 ml. 
(normal, 50 to 150 mg.). Acute pancreatitis was diagnosed, 
with increasing serum amylase, high urinary amylase, and left 
upper quandrant pain. Pre-eclampsia, with the. diastolic blood 
pressure reaching 120 mm. Hg, w was controlled with intramus- 
cular hydralazine. $ | 

Within 48 hours, her ‘cbpdlition became more stable. She 
received 370 u. of regular i insulin intravenously in an 18 hour - 
period and the ketoacidosis was. corrected. The diastolic blood 
pressure was below 90 mm. Hg. The left upper-quandrant 
pain continued, with a marked i increase in serum amylase (354 
dye units), a marked increase i in total white blood cells (34,000 - 
per cubic millimeter), and toxic. granulation. In view of the - 
more stabilized condition but. worsening. pancreatitis, it was 
decided to perform a cesarean section, since the state of the 
cervix was such that labor could not-readily be induced and 
the presenting part was at the —2 station. 


A primary lower-uterine segment cesarean section was _ I. 
performed with delivery of a living male infant weighing ~~ 


2,850 grams; the Apgar scores were 9 at one minute and 9 at 
five minutes. Abdominal exploration. showed evidence of | 
acute hemorrhagic pancreatitis with: bleeding. into the retro: 
peritoneal space and multiple areas of fat necrosis. T 
Postoperatively, the patient's condition. remained. stable. 


The hyperlipidemia steadily improved and there was a ee 


marked decline in serum. triglycerides and amylase. 


A normal elevation of serum lipids begins at the end. » 
of the first trimester, peaks in the middle of the third | 


trimester, d remains elevated until delivery: p | 
serum ; lipid id O Horn gt. the type of hyper: ' 
lipidemia. Type V. hyperlipopr oteinemia was. diag- 
nosec by lipoprotein. electrophoresis. 

Multiple causes of pancreatitis in pregnancy. have 
been reported. Hyperlipidemia has been. reported as 
one of these causes. Klasten and Gordon? postulated 
that pancreatic vascular obstruction resulted from 
clumped lipid particles. Adlersberg and associates! re- 
ported the third case with the triad of hyperlipidemia, 
acute pancreatitis, and pregnancy. | 

The present case is unique in that it documents a 
severe case of. hyperlipoproteinemia Type V in preg- 
nancy which may have initiated acute hemorrhagic 
pancreatitis, with associated - diabetes | mellitus with 
ketoacidosis and pre-eclampsia. In. addition, the pa- 
tient and infant had positive titers for toxoplasmosis. It 
was thought that the child. probably had subclinical in- 
fection, while the mother had an active infection. No 











relationship between. toxoplasmosis and hyper. — 


lipidemia or pancreatitis was found in the English liter- 
ature. 


pancreatitis. It was thought that after delivery the 
diabetes and pre-eclampsia could be. managed more 
easily. In addition, it was hoped that there would be a 
decrease in the patient's hyperlipidemia, since there is 
a decrease in serum lipids post partum and, therefore, 
an improvement in the pancreatitis. | 








Surgical intervention or delivery after. stabilization gc e 
has not been recommended in the presence of acute ~ 








The paien showed rapid and progressive im- 
provement after the cesarean section, which confirmed 
our opinion that this was s the treatment of choice. 
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Successful multiple resection and 
reconstruction of the oviduct- 


STEVEN M. SANDOR, M.D., F.A.C.O.G. 


Department of Obstetrics and G ynecology, | Kaiser F oundation 
Hospital, Portland, f, Oregon 


=- IN TUBAL reconstructive operations, it is generally 
| recognized" * ? that the greater the extent of tubal dis- 
¿o ease and the more extensive the operation to correct 
the disease, the poorer the prognosis for pregnancy. In 
“fact, most accounts have dealt with one or less surgical 
Of, problem per tube. | 
. a Shirodkar”. has outlined his experiences with multi- 
s ple tubal operations. His cases consisted of. patients 
who had cornual and fimbrial disease. The prognosis 
varied from 20 per cent for Grade II disease (bilateral 
cornual block and fimbrial adhesions) to 0 per cent for 
Grade IV (bilateral. cornual block and fimbria sealed). 
End-to-end anastomosis* 5 is employed almost exclu- 
sively for the. repair of tubes after tubal ligation and 
also rarely i in cases of endometriosis or congenital ab- 
sence of the midsegment of the tube. 
























This report deals with a patient. in whom the right 
tube was absent after a previous tubal pregnancy. The 
left tube was occluded in two segments: at the cornu 
and also in the. midampullary region, where there was 
an area of chronic follicular salpingitis. The interstitial 
portion of the tube was excised and uterotubal implan- 
A tation was performed. The occluded portion of the 
ampulla was. the | resected and an end- to-end- anas- 
| . tomosis was p med over a polyethylene splint. A 
normal term pregnancy follow ed. 










; The patient, a 29-year-old Chinese woman, n, gravida 2, abor- 
: 3 tions 2, had: been attempting to become pregnant for 19 
pt - months at the time of admission in September, 1974. 

-. At the age of 23 she had a therapeutic abortion in China 
with "grapeli material" — —no details could be obtained. In 
1969, she had a right tubal pregnancy in the United States. 
The entire right tube was removed; operative. details : were 
obtained. There was no history of salpingitis. 
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sperm Lh 50 per a cent usi: " + progression, normal 
Papanicolaou smear, and normal b phasic basal body. tem- 
pera:ure. The hysterosalpingograms. (HSG's) caused consid- 
erable confusion. The first one was reported. as showing a 
normal uterine cavity with occlusion. at the left cornu. How- 
ever, the right tube was reported to be present, with an irregu- 
lar lumen but with no dye spilling from. the fimbrial end (in 
retrospect, this was vascular. filling). On the second. HG 
neither tube filled. — n. TN 
Ne rin was. performed and methylene blue 





tube espis Poda pressure. The abdolien- was : 
The — iati porion of the left d ; dpo n 





Painia. The plant. te was. ion ‘distally from the 
isthmic part of the tube, and the section of the midampulla 
which was previously noted to be thickened was also found to 
be occluded. The probe was then. passed medially from the. — 
fimbria and the occlusion again encountered; the occluded: D 
segment. was 2. «m. long and nodular: DT Tog ? 
Uterotubal im plantation was carried out siiis éreating | 
anterior and posterior tubal flaps, and these were. sutured, 5 
anteriorly and posteriorly. The fundus was not bisected. | | 
The occluded part of the. midampulla was resected "With. 
Metzenbaum scissors down to the. ‘mesosalpinx. A. fine. 
polyethylene tube was passed from the fimbria of the tube . 
medially to the divided part, then threaded into the proximal 3 
end, and passed gently all the way into the endometrium. An. 
end-to-end anastomosis was carried out over the splint wit 
three sutures of 5-0 chromic catgut, at 12, 4, a 
the tube. A through-and-through techniqu E ed, 
ing the serosa and. approximating the endosal jim 
mesosalpinx was then closed. calo 
The pathology report showed Ts the e midsegn | 
oviduct | was y affected nis a follicular. dype of s 












auar tissue with casona I iymphcyte 
Postoperatively the. patient did. "we 
ji iine cefazolin, 1 Gm. hana TR 







the sixth postoperative day. ; 
*G. D. Searle: & Co., Chicago, Mino c " 























Thike weeks later she called to say that the polyethylene 
tubing bad fallen out vaginally at home. The Enovid E was 
discontinued after four months. She became pregnant six 
sonths thereafter. She was scheduled for an elective cesarean 
ction at term but went into. spontaneous labor shortly before 









what thinned out but intact. 





ling in a term pregnancy; also in that a diseased 





Es segr ent of tube, showing chronic follicular salpingitis, "E 


was successfully resected. 

Multiple tubal occlusion is not a TON finding. 
However, it may be present and should be suspected 
‘henever the entire tube is not outlined radiologically. 








E à resection, e.g., 30 to 40 per cent for cornual implanta- 
D M tion: and 40 to 50 per cent for end-to-end anastomosis 
E (depending upon the. pathology). * 5 In this case, 30 to 


0240: per cent X 40 to 50 per cent x (only one 
tube) = 6 to 10 per cent. It may be necessary to multi- - 
‘ply by a further factor to account for the abnormally 

shortened tube. The prognosis is not. very encouraging » 


- but the case demonstrates that this type of operation is 


si feasible when this rare type of situation is encountered. - 
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Tui H oUvGH NEONATAL Vilvosagintiu due to neisseria, 
“candida, diphtheria, and trichomonas! has been de- 


- -.s&ribed, we are not aware of a report of primary con- 
genital cervicitis. This report describes conganta 
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n and was admitted at 4 cm. dilatation. A 7 pound, 3 ounce _ 3 
irl was delivered by cesarean section. The cornu. | was es 


his case appears to be unique in that the only: tube ng 
s subjected to a double resection and reconstruction, 


An. estimate of the probability of pregnancy may be 
derived by multiplying the probabilities of each type of | 


' Note discoloration at ectocervical and endocervical function. 


| | hypoplastic lungs. 


Kistner, R. W., and Panai, G..W.: An Atlas of. Infertility 


findings were pulmon ary 


than. the zone. between: ectocervix and endocervix. Micro- 





Fig. 1. Gross specimen of distal cervix and proximal vagina. 


acute cervicitis ; with striking eosinophilia discovered at 
autopsy in a- neonate with. dysplastic kidneys and 


The infant was a 7 790 gram. girl. who died o one hour post 
partum, following unsuccessful att mpts at resuscitation. The 
19-year-old primigravid mother was treated for pyelonephri- o 
tis during the third and fifth months of pregnancy. Medi- — 
cation included: ampicillin, Tigan, Gantrisin, and Bendectin 





| during the first trimester, Keflex, Terramycin, and Bendectin | 
- in the second trimester, and vitamins and iron tablets in the 


third trimester. A cervicovaginal cytologic smear. eight days 


prior to delivery contained. innumerable neutrophils. and 
- mixed bacterial flora; culture for neisseria was negative. Vag- 
-inal spotting occurred for : 





three days prior to delivery. 

- Autopsy was performed ithin 24 hours. The major gross 
ry hypoplasia and bilateral renal 
dysplasia, type II. The uterus was the usual size and shape, 
with the infantile 2: 1 ratio of cervix to corpus. The serosa was 
pale, smooth, and. glistening. At the ectoendocervical junc- 
tion, the uniform pink-white. of the vaginal and cervical mu- 
cosa was interrupted by a well-demarcated dusky reddish pink 
I mm. zone (Fig. 1). The endometrium was pink. but was paler 


























vey. the cervical aen a à the TER Ti. jon- 





reads and ud m aae exfoliation of co- E 
lumnar cells was prominent. The columnar cells had. frayed | 5 
borders, nuclear pyknosis, and lysis. Occasional minute ds 
lands of squamous epithelium were interspersed. among | the 
columnar cells of a few glands at the squamocolumnar junc- 
tion. Periodic acid-Schiff and Brown-Brenn stains failed | to 
demonstrate fungi or bacterial organisms. 





The etiology of the congenital. cervicitis in ibis baby i is 
enigmatic. The cervical lesion has some. features in 
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Fig. 2. Cervical squamocolumnar junction with intense leukocytic infiltration. (x 120.) 


common with the so-called congenital erosion and 
squamous epithelial islands which are regularly found 
in newborn infants, but the eosinophilic infiltrate 
which characterizes the inflammatory reaction in this 
case is unique. The cervical inflammation may have 
been the result of an unrecognized amnionitis due to 
maternal vaginitis. However, special stains were nega- 
tive for fungi and bacteria, including candida, neis- 
seria, diphtheria, and trichomonas. Necrosis and 
pseudomembrane typical of diphtheria were absent. 
Maternal cytosmear did not disclose trichomonas, and 
culture for neisseria was negative. The lesions associ- 
ated with intrauterine exposure to stilbestrol and prog- 
estogens cannot be implicated, because the mother did 
not receive these substances during pregnancy. In- 
trauterine exposure of the infant to various other 
drugs was documented. Whether these drugs could 
have produced nonsteroidal estrogen effect is specula- 
tive. Chronic and acute inflammation are included in 
the histopathologic spectrum of lesions of the lower 
genital tract due to intrauterine exposure to dieth- 
ylstilbestrol and related nonsteroidal synthetic estro- 
gens. However, an eosinophilic infiltrate has not been 
described. 

. An immune reaction is a plausible explanation for 
the presence of eosinophils. Currently, eosinophils are 
thought to be weakly phagocytic, to synthesize plas- 
minogen, to be involved in phagocytosis of antigen- 
antibody complexes, and to show chemotaxis to a vari- 
ety of stimuli? In this connection, it is of interest that 
eosinophils often surround or infiltrate the pancreatic 


islets in babies of diabetic mothers. Also, the infants of 


diabetic mothers may demonstrate in the ovary large 





aggregates of hyperplastic lutein cells infiltrated by 
eosinophils. An immune response has been suggested 
as the basis for the eosinophilic infiltration of the islets, 
but the pathogenesis is uncertain. 

The possibility that a drug or chemical agent in- 
gested by the mother could have functioned as a hap- 
tene to produce the inflammation of this infant's cervix 
cannot be excluded. However, in view of the acute na- 
ture. of the reaction. and the large number of 
eosinophils, a biological agent remains highly suspect. 
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MÜLLERIAN deviations create a,variety of uncommon 
anatomic formations or deletions. One of these, with 
deviating uterine and tubal features in addition to ab- 
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Fig. 1. Solid, muscular, bipartite uterus with normal short 


pu = tubes and normal ovaries. Dotted line indicates the retroperi- 


| tóneal skin-covered obturator. 


. sence of the vagina, was first described by Mayer in 

." 1829 and further delineated by Rokitansky 10 years 
i later. Since Kuester's! work, published in 1910, the en- 

tity has been referred to as the Mayer- Rokitansky- 
. Kuester syndrome. 

. Specifically, it relates to instances where the uterus is 
à bilateral, tubular, noncanaliculated, muscular struc- 
ture fused caudad to form a single body. Cephalad, 

"contiguous with the noncanalized tubular structures, 


. sare normal (short) tubes and normal ovaries. The space 


< distal to the fused single body, and continuing to the 
chymen, consists of fibromuscular connective tissue, 
e g.. no vagina. 

These women are endocrinologically and cytogeneti- 
"cally normal. They seek gynecologic consultation be- 
cause of amenorrhea and the inability to have sexual 

| intercourse. 


E R. Z., 35 years of age, had been through two operations for 
-the creation of a vagina. Both had failed. According to re- 
ports, attempts to dissegt the area between the urethra and 
rectum resulted in formidable hemorrhage. Aside from the 
. resultant scar tissue, the patient was a well-developed, normal 
. "woman; There were no excretory abnormalities and cytogene- 
“tie studies were normal. 

ri was possible to dissect through the old scar tissue, estab- 
lishing a 10 cm. cavity suitable for a skin-covered obturator 
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Fig. 2. Myoma rising from the right vestigial uterine horn, 


(McIndoe procedure). At the same time, an exploratory 
celiotomy confirmed satisfactory retroperitoneal placement of 
the temporary prosthesis as well as the true nature of the 
internal genitals (Fig. 1). A biopsy of the tubular structure 
revealed normal fibromuscular elements without glandular 
tissue. 

After normal sexual activity had been. established, the pa- 
tient maintained a yearly examination schedule. Ten years 
from the date of vaginal construction (age 45), a 6cm. adnexal 
mass was discovered. This proved to be a myoma of the right 
uncanalized Müllerian horn. What amounted to a hysterec- 
tomy was performed along with a bilateral adenxectomy (Fig. 
2). Premarin,* 1.25 mg. daily, is being administered, 





Some writers spec ulate that the. Mayer- Ro tansy. 
Kuester syndrome is a “slight form of inters xuality". 
"female pseudohermaphroditism"; others. imply duit it. : 
could be a variant of testicular feminization. dfweac ` 
cept the original description and stay with Kuester's | 
lucid definition, "uterus bipartitus solidus rudimen- ` 
tarius cum vagina solida," there are no anatomic devia- UU 
tions. | 
Puzzling as many developmental variants. appear to. 
be, deficient or unresponsive target | tissue, through 
hormone receptors, emerges as an explanation. O'Mal- 
ley and Schrader? suggested "An entire: seri ies of 


* Averst Labs. New York, New York. 


steroid- -unresponsiver es boum, may be discov- 

- ered, all of them caused by the absence. of functioning 

. hormone receptors." In the light o of their work this ap- 
pears likely. — : 

.When treating vaginal. agenesis, as à safeguard 
against further problems, Barclay recommended re- 
moval of all Müllerian remnants. A report, similar to 
.. ours, of myomas occurring i in such a fibromuscular ves- 
ue üge points. out the wisdom: of Barclay’ s advice. 
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fertility-regulating device 
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n Population Research Incorporated, Minneapolis, 
i Minnesota ` 


ses &3 NEW INST RUMENT, the single-application fertility- 


regulating: (SAFR) device has been described! which 
will deliver small volumes of low-viscosity liquids to 
human Fallopian. tubes. The instrument works on the 
principle of a pump and utilizes a balloon which acts as 


. . à piston in the endometrial cavity. A prototype was 


evaluated. in plastic. models and hysterectomy speci- 
mens in the laboratory and, after satisfactory perfor- 
mance was regularly obtained, the instrument was 
evaluated in human volunteers undergoing laparos- 
 copic sterilization or diagnostic hysterosalpingography 
when there was good reason to believe the Fallopian 
.tubes were open, “In both groups of patients, low- 
' viscosity. liquids, ‘such a as colored saline or hysterosal- 
pingographie: m were to be delivered by the instru- 


fo see ‘Dre ees s: ‘Neuwirth, Director of 
an d Gynecology, Woman's: "Hospital-St.. -Luke's 


St. and Amsterdam. Aves New York, " 


Table 1 


- Group L Laparoscopic s sterilization MAREM 
.No.studied — —— Te Ne E 
Bilateral i injection 
Instrument failure 
Probable. unilateral plug. of tibe; Es 
Unexplained unilateral injection only 


Group 2. Hysteteslpingography 
No. studied 
Bilateral i injection. : | 
Failure due to poor balloon MC 
Unilateral blockage with instrum ment. os ME 
and hysterogram OA E 


jusque) norm volume of that uterus. s Some trials S 


ation of ihe: instrument i in ahe uterus: | 
The patients undergoing. ris ical ste 
had laparoscopy initiated without i intrauterine n 
lation in almost all cases. The uterus and t tu 
Sed ide ad the Aee 


ease was seen. s NT 
The cervix was then — and grasp . 
unge. toothed tenaculum. The. uterus "was 


strument was ee | and: 0.5 5- b oË stérile-s 
colored blue by T carmine a was ees 


scribed by Steptoe. qu E 
The cun ceri Myers n 


ation of de instrument. d addition 
—— ee with tul . 


a a a appraliál c ofü the fan ati 
within the. uterine cavity, as well 


Ane. faoa ee - 
iodipantide [ [20 pr renti i 
































x dade prior to injection. “The fifth case had gnilat- 


this case was unexplained. | 

c Fi ive of the seven patients undergoing hairan 
ography had bilateral tubal injection of dye. The sixth 
it had deep cornual cones and the balloon did not 
pand well into them. The dye seemed to stop at the 
otubal junction and could not be seen to enter by 
ge intensified fluoroscopy. The seventh patient had 
eral tubal injection. At the hysterography which 
ollowed. with standard techniques, there was. again 
nly unilateral i injection on the same side, strongly sug- 
ig that the tube was. physically blocked. - 

F e results of this test series of a tubal drug delivery 
system were very encouraging. The device is designed 
to be easy to use and appears to be well tolerated in 
* unanesthetized patients. The major potential hazard 
s. appears to be possible perforation of the uterus. This 
|? seems to be unlikely to occur under normal conditions 
of use because of the bulky balloon surrounding the tip 
. — -of the cannula. To reduce further the possible hazard 
-of inadvertent perforation of the uterus by the can- 

DN iula, various plastic materials which will either fracture 
end before they can penetrate the full thickness of 
the: terus are under evaluation for use in the final 
form of the cannula. 
= ‘In 32 instances of proper function of the device and 
correct use, the dye was delivered bilaterally in 30 cases 
ind. unilaterally i in one case. Similarly, with hysterosal- 
ingography i in six of seven cases, the device delivered 
the fluid to the tubes if they were open. In only one 
'case was there a failure to deliver the fluid into the 
nterstitial tube. This delivery failure could be cor- 
ected by using a slightly more elastic rubber in the 
‘balloon or increasing the balloon pressure. — 

. The apparent safety and simplicity of the. device 

nake it most promising as a delivery instrument for 
all volumes of low- -viscosity sclerosing drugs to the 
terstitial, isthmic, and proximal ampullary tubes. 
ork s currently under way to evaluate several agents 
se with this device to achieve a drug and delivery 
-system which will meet the criteria for a truly ambula- 

| story female sterilization procedure. The most promis- 

ing such gent is methylcyanoacrylate.* 4 Preliminary 
he laboratory, with normal uteri and attached 
^s, indicate that the SAFR device is able to deliver 
is s rapidly polymerizing ı tissue adhesive. to the proxi- 






















































mal Fallopian babes including: the interstitial, ‘achmic, 


eral injection. The cause of failure to inject one tube i in. 


| lymphatogenous. route, and, less often, by hematoge- " 





and proximal ampullary ¿segi | most instances. 
Studies to evaluate the efficacy of delivery and the risk 
of spill of the tissue. adhesive from the fimbria of the 
tubes are under n» ea 
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THE SPREAD of cervical carcinoma into adjacent tis- 
sues and organs occurs by direct permeation, by the- 


















nous means. Common sites of single-orga 
Hom carcinoma a of the c cervix. t include > lung, | 
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Fig. 1. Photomicrograph showing pleomorphism of the tumor (anaplasia, hyperchromasia, mitotic 
figures) compares the remarkable similar histologic features of (4) original cervical biopsy with (B) 


pericardial metastasis. 


teverted and the size of a six to eight week gestation. There 
was nodularity of the left parametrium out to and fixed to the 
left pelvic wall and nodularity palpable to the medial one half 
of the right parametria. 

The hemoglobin value was 12 Gm. per 100 ml., the blood 
urea nitrogen was 20 mg. per 100 ml., and findings of an 
electrocardiogram, all blood chemistries, a chest x-ray film, 
intravenous pyelogram, barium enema, liver scan, and mam- 
mogram were normal Sigmoidoscopy and cystoscopy were 
within normal limits. 

With the diagnosis of Stage HIB squamous cell carcinoma 
of the cervix, external radiation therapy “Co was com- 
menced on Februarv 7, 1974, and terminated on March 20, 
1974, with delivery of 4,500 rads to the para-aortic nodes and 
5,000 rads to the pelvis. Intracavitary radium was utilized on 
April 1 (2,500 mg. hours) and on April 15, 1974 (2,500 mg. 
hours). A parametrial boost of 500 rads was delivered to the 
parametria from April 24 to April 26, 1974. A total of 8,366 

rads was delivered to Point A and 6,650 rads to Point B. At the 
| completion of radiation therapy, there was no palpable dis- 
c ease in the cervix, parametrium, or vagina. 
... On October 6, 1974, a central resection (extrafascial hvs- 
terectomy and bilateral salpingo-oophorectomy) was per- 
_ formed. Histologic studies revealed no residual carcinoma. 
Peritoneal and retroperitoneal exploration did not reveal any 
abnormal findings. The patient was symptom free until Octo- 
ber 18, 1965, when she was admitted with shortness of breath. 
Diagnosis of cardiac tamponade was made secondary to a 
pericardial effusion. Emergency right thoracotomy and par- 
tial pericardiectomy with creation of a pericardial window to 
the right pleural cavity were performed. A serosanguinous 
pericardial effusion of 800 ml. was removed during the pro- 


cedure. The segment of pericardium removed at operation 
revealed anaplastic squamous cell carcinoma. 

An extensive metastatic evaluation was undertaken in Oc- 
tober 1975, and failed to reveal local pelvic recurrence, distant 
metastases, or another primary malignancy, From October, 
1975, to March, 1976, the patient received doxorubicin, 60 
mg. per square meter, every three weeks intravenously, for a 
cumulative dosage of 550 mg. Total alopecia and severe 
leukopenia (1,000 cells) followed the third course of 
chemotherapy. Intermittent hematuria was noted on Feb- 
ruary 9, 1976, and cystoscopy was suggestive of radiation cys- 
titis. 

Follow-up since completion of chemotherapy revelas no. 
evidence of disease, with normal cytology, intravenous 
pyelogram, skeletal series, and hepatic scans. Chest x-ray film 
reveals persistent small bilateral pleural effusions. | 

The histologic features of the original cervical biopsy dis- 
closed nests and sheets of malignant squamous cells. The 
fragment of pericardium showed a tumor with the same his- 
tologic features as in the original cervical biopsy (Fig. 1). 


Primary tumors of the heart and pericardium are 
infrequent. When they do occur, pericardial. tumors 
are postal secondary, and their clinical ees is^ 

a cause of hemopericardium.' ES 

Ti an attempt to explain the mean af spread to 
the pericardium in this patient with cervical carcinoma, 
we postulate either: (1) uncontrolled disease in the 
para- -aortic nodes, leading to dissemination of disease 
via the thoracic duct, to the mediastinal nodes, and/or 
in nominate vein, or (2) hematogenous spread. Nelson? 

























gme snstrated a 46. y- per cent incidence of positive 





i Carcinoma. in cases with exploratory operation 
prior to radiotherapy. The over-all incidence of distant 





tag HIB, 20.7 per: cent. 

“total dose of 5,000 rads in five weeks will give 90 
ent control of subclinical disease in lymph nodes, 
metastases in nodes of «2 cm. may require up to 











received only 4,500 rads to the para-aortic nodes. At 
the time of laparotomy for central resection, the para- 
aortic area was grossly negative. However, we have no 
objective evidence as to the presence or absence of sub- 
‘clinical involvement in these nodes before and after 






trolled para-aortic disease may be the mechanism of 

spread in the case. 

_ ‘Inthe case presented in this report, metastases to the 
_ pericardium occurred as a single-organ site of metas- 

 "tasis 24 months from the time of a diagnosis. The pa- 
 tientis alive eight months from the time of detection of 
this metastasis. Physical examination and laboratory 
"and radiologic evaluation have shown no other evi- 

dence of disease. 
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IN RECENT years fetal heart rate monitoring in labor 

$ o. has become an international standard of obstetric prac- 
. tice. Complications of this technique include a variety 

of lacerations and. abscesses of the scalp or other 

a presenting parts, puncture of the posterior fontanelle, 
rte terial hemorrhage from the scalp, fatal neonatal sep- 

d electrical burfis. 

We recently attended. the births of two infants with 
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ortic ly mph node involvement i in Stage ITIB cer- 


stases from cervical cancer is 15.3 per cent; in 


6,000. 0-rads to obtain a similar control rate. This patient . 


radiation. It is therefore quite possible that uncon- 


Fig. 1. Circular lesion noted at vertex of scalp in midline. 


smali "punched-out" lesions of ie scalp. Since. both. 7 
labors had been monitored with a spiral fetal sc alp elec- 


trode, the defects were at first erroneously attributed to - 


the scalp electrode. It is the purpose of this report. to 
familiarize obstetricians with aplasia cutis congenita 
(ACC). In its limited form, it could easily. be mistaken 
for damage inflicted by the spiral electrode, with obvi- 
ous emotional and legal ramifications. 


The first patient was the second child of a 25-year-old white . 
woman. The pregnancy was uncomplicated, with labor ensu- - 
ing at term. Membranes were ruptured at 6 cm. with a spiral 
scalp electrode applied. After a 4 hour labor, a male. infant, 
weighing 8 pounds 1 ounce, was easily delivered. Two circular 
lesions about five and 12 mm. in diameter were noted at the 
vertex of the scalp in the midline. The lesions involved a par- 
tial thickness of skin and had a granulating base. The sur- 
rounding skin showed. no evidence of trauma, infection, or 
scarring. There was no underlying bony defe ; The lesions 
healed in 6 weeks, leaving a small hairless scar, When last 
seen, at 6 months of age, the child appeared t to be developing 
normally. 

The second patient was the first child of a Jê- -year -old white 





mother. The pregnancy was uncomplicated until membranes .- 


spontaneously ruptured and labor ensued at S1 weeks. A spi- 
ral scalp electrode was applied. at 4 cm. sean A. 1470 . 
gram female infant was spontaneously delivered after a six- 
hour labor. At birth, a single, circular, 1 cm. lesion we 
in the midline at the vertex of the scalp (Fig. 0). At involved . 
full thickness of skin and was sharply demarcated. The sur- ap 








rounding skin was normal and a small bony defect was noted = 








on the skull x-ray film. The lesion completely: healed jn one a 
month, leaving a tiny, hairless, pitted. scar. 


ACC is an unusual lesion, with: deis than 300 cases b 
reported in the literature. The most common site for 
this congenital absence of skin: is at the re rex of the i 
scalp, posteriorly andint re midline. T} 
commonly single, 1 to 2 cm. i in diameter, io round to 
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Department will also offer. workshops in 
docrinology-Infertility to be held in Kauai, Hawaii, 
iO mber 12-19, 1977. For further information, 

Extended Programs in Medical Education, 


oom 569-U, University of California, San Francisco, 
lifornia 94 143. Telephone: (415) 666-4251. 


| Seven Obstetric Anesthesia Conine: i 


BE ‘The Seventh Obstetric Anesthesia Conference will 
ee e held at the Marriott Hotel, Marina Del Rey, Califor- 


nia, on March 24-25, 1978, and at the Hyatt Hotel, 
| Waikiki, Hawaii, on March 26-30, 1978. 3 

VÀ complete. program or further information « can be 

obtained. by writing to: John. S. McDonald, M.D., 


* — Obstetric Anesthesia, Box B113, 4200 E. Ninth Ave., 


(0 Denver, Colorado 80262. Telephone: (303) 394-8275. 


he Ar American College of Cryosurgery 


On. une 10, 1977. a new society was organized— Ihe. 


ierican. P of dre ai The p por of the 


ru dint of un d tissue. 
d he American College of Cryosurgery i is open to all 
yt ysicians, surgeons, scientists, veterinarians, and en- 
gineers. For information regarding membership or ac- 
tivities of the Society, write to: James M. Ozenberger, 


D., President, 18 W. Main St., Boston Post Rd., Clin- 


ton, Connecticut 0641 3. 


“The Foundation P Prize Thesis 
P ieee tees Association of. Obstetricians and 


dental of the F Foundation reviews s all; papers ‘submit. . 


ted and selecii 1 
the Foundation' s 
Competitors for tl 


ely practicing à or | ei 

engaged in clinical i invest ! 
closely allied fields. No F« 
be eligible to compete for 
or co-author. The contesta 


share of the study and : : e Pr Pap 
Manuscripts must not exceed . 5,000 words and mus 


typewritten, double-spaced, and on one 
sheet. Manuscripts must be presented | u 
Joc which shall: in no Ped vies te 


travel and subsistence cost for that 
awardee only. | UM m 

Inquiries must be addressed to t! 
tailed D: 


Health, Inc. “5 ‘will 





Man: t and fant Outcome: Implications for 
Future Mental an ysical Development,” on Wed- 
. nesday, November 16, 197' It will be held at the Stat- 
. ler Hilton Hotel, Seventh Ave nue. at 33rd Street, New 
_ York, New York (opposite Pennsylvania Railroad Sta- 
: tion). E ous 
__ For information writ Doris B. Hane, President, 
_ American Foundation for Maternal and Child Health, 


` Inc; 30 Beekman Place, New York, New York 10022. 


= ; Eastern. Student. Research. Forum: Call for 
abstracts — — 


Abstracts are e seriis. Du de Eastern Student Re- 
search Forum, to be held at the University of Miami 
© School of Medicine, February 5-7, 1978. Deadline for 
E submission. of abstracts is. December 1, 1977. Excel- 

. lence in Research Awards and other categorical awards 

will be made. The Forum i is open to all medical and 
graduate students. = 

For. further. information. contact: ESRF, P.O. Box 
520875, Biscayne Annex, Miami, Florida 33152. Tele- 
hone: (305) 547- 6791. 


M Ninth World Congress of f Gynecology and 
Obstetrics — 
d The Ninth World Congress of Gynecology and 
bstetrics will be presented October 25-31, 1979, at the 
<- NHK Hall (opening ceremony. Hotel New Otani, To- 
. -kyo, Japan. - : 


-= For information. write to: Secretariat, IXth World 
- = Congress of Gynecology. and Obstetrics, c/o Simul In- 
— ternational, Inc., Kowa Bldg. No. 9, 1-8-10, Akasaka, 

Minato-ku, Tokyo 107, Japan. Telephone: (03) 582- 
4224, Cable: SIMULCONFER. 


-Gynecological Urology Seminar 


The: Gynecological Urology Seminar will be held 
"March: 9 and 10, 1978, at the Airport Marina Hotel, 
Los Angeles, California. Female Incontinence, In- 
fections, Urodynamics, Urethral Syndrome, and Sur- 
gical Techniques will be discussed. 

For information. write to: Gynecological Urology 
. Seminar, c/o Joseph J. Kaufman, M.D., UCLA Medical 

‘Center, | Division DE f Urology, Los SANGRES California 

20084: A ae 


hase pre ee at DN iine y ti 
M.D. biis Upper E limit i is (35 year 


ing on: (1) early amniocentesis in n fetal PE E 
alternative phen to evaluation of. fetal iia 


pregnancy interruption, "barticulary- P ik $ 
trimester termination; S — n 


of t primates. | RE P 

Forms and details pus institution. salle )n are — 
available from: The Lalor Foundation, 4400 L ancaster E 
Pike, Wilmington, Delaware 19805. Deadline for filing 
is January 15, 1978. Appointments will I be announced . ae 
March 15, 1978. — Im T M 


Oral examination for The American. Board « of. 

Obstetrics and Gynecology, Inc. n" | 

If you passed the written examination on or b before | 
June 30, 1976, you should be eligible to apply or the. 
oral examination to be held i in 1978- 1979. The 


Merrill, M. D., Sar earen The. | Rod 
Board of Obstetrics and Gynecology, Inc., 71 
Young Bes Oklahoma City, Oklahoma SOME 





ch — A.H. Palmrich (AVI 





Appendix. The Radioi isotope Radical Ope eration - 
1977. Quarto. XVI, 172 pages. With Teen strations. 
‘Bound $87. 00 ISBN 3 11 006691 2 | 








Du ring gynecological operat ions - i inp 1 particular vaginal e 
operations — the topographic 2 an omy s changed | b y traction, 
| which i is not taken into consid aration in comm on anmomie ue 


tis is the task of this atlas to e demonerate potn jerbal yand 
















operations. tis of special assistanc eia youngs Surgee ns wi 
i mu to anatomical difficulties. Wu Ff WM 






i | second edition of the Ae ished in 


E is subject to change without further notice DA mg. EL 6 
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Why pregnant patients get along 
so well with Abbott hematinics. 


(And vice versa.) 


Minimal chance of gastric upset. 


To minimize gastric distress—an important consideration in 
pregnancy—Abbott hematinics supply iron in controlled-release 
form: the Gradumet* It's patented. 


The Gradumet is engineered to deliver maximum release of iron 
after the tablet passes the stomach. 


Right amount of Folic Acid. 
Both Abbott hematinics contain the exact U.S. RD X of folic acid 


for pregnancy —800 mcg. 


Optimal patient compliance. 
Dosage is once-a-day; helps to assure patient cooperation: 


1. U.S. Pat. No. Re. 27,107. 


2. Federal Register, 41:46172, Oct. 19, 1976. 
3. Porter, A.M.W., Brit. Med. J., 1:218, 1969. 


Bone -Folic-500°, 


Controlled-Release Iron 
525 mg. of Ferrous Sulfate (equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 


500 mg. Ascorbic Acid (as sodium ascorbate) 
Plus 800 mcg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindication: Pernicious ane- 
mia. Warnings: Folic acid alone is improper therapy in the 
treatment of pernicious anepia and other megaloblastic 
anemias where vitamin B:2 is deficient. Precaution: Where 
anemia exists, its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
ofefolic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid. 


Iberet-Folic-500° 5 


Controlled-Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental! iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin B: (Thiamine 
Mononitrate), 6 mg.; Vitamin B2 (Ribo- 
flavin), 6 mg.; Vitamin Bs (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bio 
(Cyanocobalamin), 25 mcg. 


Plus 800 mcg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 
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in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindication: 
Pernicious anemia. Warnings: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bie is deficient. Precaution: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. |Iberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 


Allergic sensitization has 
been reported following both 
oral and parenteral adminis- $ assort 


tration of folic acid. 7033181 





Lethal to monilia 











Gentle to patients 


IN MONILIASIS 
BETADINE Microhicides 
Vaginitis Regimen 








High cure rate... rapid symptomatic relief 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 


Unlike exclusively antimonilial agents, 


the BETADINE MICROBICIDES 


VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag: 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. * 


Purdue Frederick 


See adjoining page for brief summary. 
A8795 189777 


BETADINE: Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag or 
bulb syringe. 

è 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) Comfortable-to-use, squeezable, plastic syringe 
bottle 

3) Anatomically-correct cannula 

H Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 









Based on a review of this drug by the National 
Academy of Sciences — National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 

in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires furtfer investigation. 









Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 


© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
189777 A8795 
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Intrauterine Progesterone 
Contraceptive System 


Release rated 65 g/day progesterone for 1 year. 


BRIEF SUMMARY 
INDICATION 
The Progestasert' system is indicated for contraception 


CONTRAINDICATIONS 

Pregnancy or suspicion of pregnancy. abnormalities of the uterine 
cavity; acute pelvic inflammatory disease or history of repeated 
pelvic inflammatory disease, postpartum endometritis or infected 
abortion in the past 3 months; uterine or cervical malignancy, un- 
explained genital bleeding until suspicion of cancer is ruled out 
acute cervicitis 

WARNINGS 

A. Pregnancy 

1 Septic abortion Recent reports have indicated an increased 
incidence of septic abortion, associated in some instances with 
septicemia, septic shock and death in patients becoming pregnant 
with an intrauterine device (IUD) in place In some cases. the ini- 
tial symptoms have been insidious and not easily recognized. If 
pregnancy should occur with a Progestasert* system in situ. it 
should be removed if the thread is visible or. if removal proves to 
be or would be difficult, interruption of the pregnancy should be 
considered and offered as an option If the patient elects to main- 
tain the pregnancy and the system remains in situ, she shall be 
warned of the increased risk of sepsis and be followed with close 
vigilance 

2 Congenital anomalies Systemically administered sex steroids 
including synthetic progestational agents. have been associated 
with an increased risk of congenital anomalies including cardio- 
vascular anomalies. Such effects have not been reported with 
progesterone itself. which is produced in large concentrations 
during pregnancy 

3 Ectopic pregnancy A pregnancy that occurs while a patient is 
wearing an IUD is much more likely to be ectopic in nature There- 
fore. such patients in whom pregnancy occurs should be carefully 
evaluated 


B. Severe Pelvic Infection 

Occasionally serious pelvic infection may occur with an IUD in 
situ. Under such circumstances the IUD should be removed. ap- 
propriate bacteriological studies done. and appropriate antibiotic 
treatment instituted 


C. Perforation 

Perforation of the uterus may occur If this occurs. the device 
should be removed Local inflammatory reaction with abscess for- 
mation is a possibility if an IUD is left in the abdomen Cervical 
perforation. often asymptomatic. has also been reported If such 
occurs, the device should be removed 


PRECAUTIONS AND ROUTINE EXAMINATIONS 

A. Patient Examination 

The physician should make a determination that the patient is not 
pregnant The possibility of insertion in the presence of an exist- 
ing undetermined pregnancy is reduced if insertion is performed 
during or shortly following a menstrual period. The system should 
not be inserted postpartum or postabortion until involution of the 
uterus has been completed Prior to insertion a pelvic examina- 
tion. pap smear, and gonorrhea culture should be done Sound the 
uterus prior to insertion and exercise care to avoid perforation. Do 
not use excessive force The patient should be told that some 
bleeding or cramps may occur during the first few days after inser- 
tion. If these symptoms continue or are severe, she should report 
to her physician She should be cautioned not to pull on the 
threads. which would displace the system 


B. Requirements for Continuation and Removal 

The Progestasert* system must be replaced each year There is 
no evidence of decreasing contraceptive efficacy with time before 
one year, but the contraceptive effectiveness of the Progestasert* 
System after one year has yet to be established. Therefore. the pa- 
tientshould be informed of the known duration of the contraceptive 
efficacy and be advised to return in one year for re-examination 
removal and possible reinsertion 

The Progestasert* system should be removed for the following 
medical reasons Menorrhagia and/or metrorrhagia producing 
anemia, uncontrolled pelvic infection. intractable pain. often ag- 
gravated by intercourse; pregnancy. if the thread is visible; uterine 
Or cervical malignancy; uterine or cervical perforation; an increase 
in length of thread extending from the cervix. or any other indica- 
tion of partial system expulsion 


C. Continuing Care of Patients Using the 

Progestasert' System 

Patients should be re-examined and evaluated within three 
montns after Progestasert* system insertion 

Routine annual examination, removal of the Progestasert' system 
and reinsertion of a new Progestasert" system along with appro- 
priate medical and laboratory evaluation should be carried out 


ADVERSE REACTIONS 

Reported adverse reactions include. Endometritis, spontaneous 
abortion, septic abortion. septicemia, perforation of uterus and 
cervix, pelvic infection, cystic masses in pelvis, abdominal adhe- 
sions, intestinal obstruction. cervical erosion, vaginitis. leukor- 
rhea, cystitis. pregnancy. ectopic pregnancy. uterine embedment 
difficult removal. complete or partial expulsion, intermenstrual 
spotting. prolongation of menstrual flow, anemia, amenorrhea or 
delayed menses. pain and cramping. backaches. dyspareunia. leg 
pain or soreness. weight loss or gain. nervousness. bradycardia 
and syncope secondary to insertional pain 


DOSAGE AND ADMINISTRATION 

A single Progestasert' system is to be inserted into the uterine 
cavity (see Precautions section) Present information indicates 
that the contraceptive effectiveness of the system is retained for 
one year and the system must be replaced one year after insertion 


HOW SUPPLIED 


Available in cartons containing six sterile systems (Progestasert" 
system with an inserter) 


CLINICAL STUDIES 


Different event rates have been recorded with the use of different 
contraceptive methods Inasmuch as these results are usually de- 
rived from separate studies conducted by different investigators 
in several population groups. they cannot be compared with pre- 
cision Furthermore. event rates tend to be lower as Clinical 
experience is expanded. possibly due to retention in the clinical 
study of those patients who accept the treatment regimen and do 
not discontinue due to adverse reactions or pregnancy. In clinical 
trials sponsored by Alza with the Progestasert* System. use- 
effectiveness was determined for parous and nulliparous women 
by the life table method. (Rates are expressed as events per 100 
women through 12 months of use ) This experience is based on 
45.848 woman-months of use with 5.495 women. of whom about 
25% were nulliparous: 2.157 women completed 12 months of use 
Nulli - 

Parous parous 
Pregnancy 19 25 
Expulsion 


3.1 7.5 
Medical Removals 123 164 
Continuation Rate 791 709 
ae alza 
Federal law prohibits dispensing 
without prescription pharmaceuticals 
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A contraceptive 

you can feel comfortable and 
confident in inserting... 

she can be comfortable and 
confident in using. 





ogestaser 


Intrauterine Progesterone 
Contraceptive System 
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Pregnancy Rates for Various Contraceptive Methods 
(per 100 woman-years) 


"The Pill" 
IUD 


3 to less than 1* 
6 to less than 1 


Diaphragm (with spermicidal creme or gel) 20 to 2 
Condom 36 to 3 
Rhythm 47 to less than 1 
opermicidalaerosolfoom |. |. | | |  29to2 
Spermicidalgelorcreme — 1 | | 36to4 
No method 80 to 60 


These figures vary widely because people differ in sexual activity, in 
motivation and in how well they use each method. Effective use requires 
more effort, willpower and cooperation by both partners than taking a 
single pill every day or occasionally checking for an IUD thread. 
However, many couples undertake the effort successfully. 





































Pregnancy rates for IUDs (including medicated and nonmedicated intra- 
uterine devices), as well as for other methods except "the Pill" were derived 
from collected literature reports. 


*Oral Contraceptives:? 











50 mcg. or more of mestranol less than 1 
35 mcg. or more of ethinyl estradiol less than 1 
20 to 35 mcg. of ethinyl estradiol ^ | somewhat more than 1 to 2 
"mini-pill" (progestogen only) i approximately 3 





‘Intrauterine > 
copper contraceptive 


A practical nonhormonal 
alternative to “the Pill” 








Cu-7 intrauterine copper contraceptive 


Pregnancy, Expulsion and Removal for Pain or Bleeding 
Expressed as Events per 100 Women per Year of Use? 


Sg cp a 
Reason for First Year Second Year Third Year 
Discontinuing Parous Nulliparous Parous Nulliparous Parous Nulliparo 
Involuntary 

pregnancy 1.9 1.6 1.4 13 0.9 1.6 
Expulsion - 8.0 15 1.7 1.0 0.8 
Bleeding o2 5.6 3.2 37 2.7 35 
Pain 3.0 6.0 1.8 2.9 1.9 4.4 





Note: These are not cumulative life-table rates. 


Pregnancies, expulsions and medical removals include those 
resulting from improper insertion. The highest incidences of 
expulsions and removals for cramps and bleeding occur within 
six months of insertion. It is essential that the person inserting 
the Cu-7 be thoroughly familiar with the proper insertion 
technique. 


References: 1. Population Reports, Series H, No. 2 (May) 1974; 
Series I, No. 1 (June) 1974; Series B, No. 2 (Jan.) 1975; Series H, 
No. 3 (Jan.) 1975; Series H, No. 4 (Jan.) 1976; Publ. Population 
Information Program, Geo. Washington U. Medical Center, 
Washington, D.C. 2. Federal Register, Vol. 41 (236) Dec. 7, 1976: 
Oral Contraceptive Drug Products.3. Extracted from data on 
file at Searle Laboratories (May 8, 1977). 


The recommended technique for accurate 
fundal placement minimizes cramps, 
bleeding, expulsions (even pregnancies). 


Your Searle representative is proud to offer 
these educational materials to help you to improv 
your insertion technique: 


Pelvic models and “demonstrator” copper seven: 
for practice use. The model allows insertion errors 
to be noted at once for on-the-spot correction. 


Instructional film clearly and concisely delineates 
the insertion procedure and, with animated 
sequences, shows the results of errors and how 
they may be avoided. 


Patient booklets present facts that your patient wi 
need to help her make an informed choice regard: 
ing this contraceptive method. Additionally, they 
answer many questions arising after the insertion. 
Your representative offers a patient log for the 
chronologic recording of insertions to aid in the 
recall of patients for reexamination or for replace- 
ments, plus form letters for notifying patients whe 
it is time for them to have their copper sevens 
replaced. . 


Searle Laboratories 
SEARLE Division of G.D. Searle & Co 


Box 5110, Chicago, Illinois 60680 6B2- 






Ti intrauterine copper conteaceptive 


The obras component tel the Cod is composed of pharmaceutical grade 
polypropylene homopolymer with borium sui Hate added fo render it 
fusce its shape anproximotes the number 7. ft is substantially 
smoliar thon previcusiy avaiable infrouterine devices; the vertical 
dimension measures A6 men, and the horizontal, 26 aum 

Coiled argund the vertical limb i. pure, virgin electrotytic copper wire 
providing 200mm of exposed copper surfüce ores. A polypropylene 
retrieval thread is fastened to the free end of the vertical limb of the Cav. 

The Cu? is supplied with o simple tubular polypropylene inserter. Ali 
components are sips. 


Mode of Action + 
Avniiobie deta indicate thor the controceptive effectiveness of the Cu-? 
ig enhanced by a minute quantity of copper relpased continously from 
Jhe culled copper inta the uterine covity. 

The exact mechonism by which metallic capper enhances the coniro- 
salle gion of an TUD has not been conclusively demonstrated’ Yorious 

hypotheses hove been odvanced, The most common being fhat copper 
pl geed in the uterus interígres with enzymotic or other processes that 
regulate bigstocyst implastation. 

Animal studies sugges? thot copper may play an addiionol role by 
reduction of sperm transport ediun the uterine env gament, 


Indication qnd Usage 
The Cu @ indicated for contraception. 


Contraindications 

The Cu? should nof be mserted when ony of the following conditions 
exist: pregnancy or suspicion of pregnancy: abnormalities of the uterus 
resulting ws distortion of the uterine cavity, acute peivic inflammatory 
disense or a history of repeated pelvic inflammatory disease, postpartum 
endomelrits oc infected abortion in the past three months; known or 
suspected sterine of cervical dispose such os hyperplasia or cancinomag 
ingiuding unresolved, abnormal “Pop” smear. vagina! bleeding of une 

knew moor untreated acute cervicitis until fection is controlled: 

diognosed Wilson's disease, known or suspected allergy tu copper: 

previous ectopic oregnoney, ond significaet anemia. 


Warnings 

|. Pregauney. (o) Long-term effects. The long-term effects on the off- 
spring of the presence of copper in the utarus when pregnoncy occurs 
with the Co Gre unknown, 

(t3 Sacie abortion. Reports have indicated on increased incidence of 
sepht chortion ossacigtad in some instances wifh septibemig, septic 
shock ond death in patients becoming pregnant with an IUD in place. 
Most of these reports hove been associated with the mid-trimester of 
pregnancy. in same cases. the mitiol symplams have been insidious and 
not easily cecognized. 1 pregnancy shouid occur with a Cu in situ, the 
Cu? should be removed if the thread is visible or, if removal proves to be 
ot would be difficult, interroption of the pregnancyshoutd be considered 
and offered fo the patient gs an option, bearieg in mind thot the risks 
associated with on elective abortion increase with gestational oge- 

ic} Continuation of nresnancy. 1 the potient chocses fo continue the 
pregnancy ond the Cu remains in situ, she most be warned of the 
increosed risk af spontaneous abortion and the increased risk of sepsis, 
inchuding death. The patient must be closely observed and she must be 
advised fo ceport immediately all abnormal symptoms, such as flu-like 
sytuirome, fever, abdominal comming and pain, bleeding, or vaginal 
discharge, becouse genernlüed symptoms of sephcemio may be 
insidisus 


2. Etonic ereonancy: io} A pregnancy wich seeur with an IUD in situ 
is More likely to be ectopic than a pregnancy accurning without on HID. 
Therefore, patients who became pregnant while using d Cu? should be 
caretully evaluated for the possibility of an ectogut pregnancy 

(bj Special attention should be directed to patients with delayed 
menses, shaht metrarrhagie and/or unilaterot pelvic pain. and to those 
patients who wish fo merry à pregnancy accurring in the presence 
of à Co, to determing whether eclopic pregnancy hos occurred. 


4. Pehke infection Ar increased risk of pele nfigmmatory disease 
associoted with the use of IDs hos been reported. While unconfirmed, 
this risk appeors to be greatest for young women who are nalliparous 
ond/er who have g moltipkcity of sexual pormiers, Solpingifis can result 
in tubal domage and occhision, thereby threatening future fertility 
Therelore, it i& recommended that patients be taught to look for 
symptoms of pelvic avfiammotory disease. The decision te use on RIB 
it a particulur cose must be mode by the physiciga ond patient with the 
consideration of o possible deleterious effect on future tertihty. 

Pale infection moy occur with o Cu? in situ and af himes result in 
the development of tubeovarian obscesses or general peritonitis, The 
symptoms of pelvic infection include. new develüpment of menstrual 
disorders | proe or heavy bleeding), obnormal vaginol discharge, 
abdominal or pelvic pain, dyspareunia, lever The symptoms Of& 95- 
pecially significant if fhey occur Tollawing the first two orc three cycles 
after insertion. Appropraste grobie and oncerobk bacteriofogic studies 
should be done and antibiotic therapy initiated promptly. tithe infection 
does not show marked dinicol improvement withm 24 to 48 hours, the 
Cy? shadd be removed and the continuing treatment reassessed on the 
basis of the results of culture ond sensitivity tests 


4 Embedewnt Porta penetration or iodqing cf the Cyd in the en- 
demetrum or myometrium con result in o difficult removal This moy 
octur More frequentiy in smaller uteri. [See removal iatructions.] 


5. Parforgtion: Partial or totol perforation of the uterine wall or cervix 
may Gur with the use af the Cut usually during insertions into 
Gotherds sooner thon Two mordhs after abortion or delivery or in otenng 
cavities tno small far the Cu-7 The possibility of perforation must be 
Mega in eund ducing maeror ond ot the time of oy subsequent samina- 
tion, H perforation accors, laporotomy ar laperascopy should be per 
formed as soon as medically fagsible ond the Cod removed. Abdominal 
adhesions, intestino! penetration, intestinal chstruction, and focal 
inflammatory reaction with obscess formation ond erosion of adjacent 
viscero may result it the Cu is left in the pertened! cavity. 


6. Medical digthermy. The use of medici diafhermy (short-wove and 
iol ing patie with g maighcontom ny IUD may couse heat 
injury’ te the surrocidiag hesue. Therefore. medical diathermy to the 
obdominal ond socres areas should naf be used on patients using a Co? 


F. Effects of canoer: Acdditionol amounts of copper ovadoble fo the body 
frets the Cue? may precipitote symptoms in women with undiagnosed 
Wilsons dmease. The madence of. Wilson's disease s t in 200,000. 


Precautions 

L Patiget caungedine Prot fo the insertion the ohgkicien, nurse, or other 
trained tealth professional must provide the ootient with The Patient 
iochore. The parent should be given the opportendy ta read the 
brochure and discuss fuby any questions she may hove concerning the 
Cu? ps well as other methods of contraception. 


2. Patient evaluation and clinical considerations. ia? A complete medical 
histwy shouid be obtained te determine conditions rhatggight influence 
the selection of an IUD. A physica! examination should include o pelvic 
examination, Pap" smear gonorrhea cultura Gne, if indicated, oppropri 
sie fests foc other forms pt venereal disease. The physicuin should 
determine that the potent is aot pregnant. 

tbi We uterus should be corefully sounded prior to the insertion To 
determing the degree of patency of the emüocervios canal ond the 
internot as, and the directiun and depth af the uterine cavity. Exercise 
care te avoid perioration. with the sound. DO NOT USE THE Cy? 
INSERTION. INSTRUMENT AS A SOUND. in occasional coses, Severe 
cervion: stenosis muy be encountered. Do nat use excessive force fo 
oprcome tis eesigiance. 

ic} The uterus usuaity saunde too depth of 6168 cm. Insertion of a Cu 
into a giering covity meusunng less than &5 em. by sounding may m- 
crease the inodence of pon, bleeding. parral or complete expulsion. 
períorgtion, and possibly pregnancy. 

id Te redute tha possibility of Insertion is the presence of on existing 
andelermined pregnancy, the optimal time for insertion is the latter part 








of the menstront How or one gr two days thereotter. The Co shouki nof 
be inserted post partum or post abortion until stvolution of the uterus 
is complete. The incidence af perforation and expulsion greater if 
mecutan 36 ag complete 

Hf is, however, necessary fo place the Cu? as high os possible within 
the uterine covity to help avoid partidi ar complete expulsion that could 
remit in preanancy 

Since the Cu represents o different design in mntrautenne contracep 
tion, physicus are cauHoned thot it is imperative for them to berane 
thoroughly fnmiior with the instruetions for use before oattempriang 
plocemaent of the Cu 

tei HDs should be used with cautio in those patients wher have an 
grams or a history of menorrhogia or hypermenórrheg. Patients 
asperiencing menorrhogia and/or metrorrhagia following HID insertion 
may be at disk for the development of hypachromic microcytic anemia. 
Also, IUDs should be used with caution in potwmds receiving anti 
cguis or having o coegulopathy, 

{fi Syntape, bradycardia e other aeorevasculor episodes moy occur 
during mser or removal of BUs, expecially in patients with 6 
previous disposition tot these conditions. 

ig} Patients with valvular or congenitot heart disease ore more prone 
i6 deveiog subacute bocterial endocarditis than patients who do not 
hove yvolvulor or congenital heart disease. Use af an IUD in these patients 
dwry represent o potentia! source of septic emboli. 

ít Use af on IUD in those patiems with acute cervicitis should be 
postponed until proper treatment has cleared up the infection. 

i} Since the Co? moy be porhelly or completely expelled, patients 
should he reexomined and evalunted shortly after the first posfinsertion 
menses, but definitely within three months after insertion. Thereafter 
gonual examination with appropriate medical and laboratory evaluation 
should be carried aut. The Cu shouid be replaced every three years. 

tij The patient should be told that some bleeding or cramps may occur 
ducing the first few weeks after insertion, but if these symptoms continue 
or ore severe che should report them to her physician. She should be 
instructed on how to check after each menstrual period to make certain 
that the thread still protrudes from the cervix and coutioned that there 
is io contraceptive protection if the Co-7 hos been expelled. She should 

also be cautioned not to disladge the Cu? by pulling on the threod. ifs 
partial expulsion oecurs, removot is indicated and a new Cu? may be 
miserted. The patient should be foid to return within fhree years for 
removal of the Cu-7 and for regiocement if desired. 

ik} A copper-indoced urticarial allergic ski reaction moy develop in 
wümen using a Copper-comtaining IUD. if symptoms of such an allergic 
resposse occer, the patien! should be instructed to tell the consulting 
physici that c coppeecontaining device js being osad. 

if} The Cu? should be removed for the following medical reasons: 
nenorthane and/or metrorrhagia producing significant anemia: uncon 
trolled pelvic infection: intractabie gain offen aggravated by inter 
course, dysporeoruo; pregnancy, i£ the thread is visible, endometrioi 
of cervical malignancy; uterine or cervical perforation; or any indication 
of partial expulsion. 

imi ff the retrieval thread cannot be visoalized t moy have retracted 
into The uterus or hove been broken off, or the Cu. may have been 
expelled. Localization usuüliy may be made by feeling with a probe: if 
nef, efüy of sonography con be used. When the physician elects to 
recover o Cod with the thread sot visible. the removal instructions 
shouid be considered. 

in} H any patient with o Co suddenly develops overt clinical 
hepatitis or abnormal liver function tests, appropriate diggnostic pro 
vedures should be initiated. 


Adverse Reactions 

Perfargtions of uterus and cervix have occurred. Perforotion into the 
abdomen has been followed by abdominal! odhesions, intestinal perse 
iragtion, intestinal obstruction, local inflammatory reaction with abscess 
fureation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu. in sity ond when the Cu? has been partially or completely 
expeliad. 

The incidence of spontansous abortion, when conception occurs with 
intrauterine devices in situ. appears fo be increased over thot in unpre 
jected women. Insertion crompeng, usaaliy of no more than o few seconds 
diurofion, may occur: however, some women may experience residual 
vompimg for several hours or sven days. Intermenstruai spotting of 
hleeding or prolonged ar increased menstrual flow may gorur. 

Peleit infection including salpingitis with tubal damage or occiusion 
has been reported. This moy resuit in future infertility, Complete or 
partial expulsion of the Cu? moy sometimes occur, particularly in those 
patents with uteri measuring less then 6.5 cm. by sounding. Urticarial 
allergic skin reaction. moy occur. The following complaints have alse 
been reported with IUDs although their refotion to the Cu? has nof been 
established: amenorrhea or delayed menses, bockoches. cervical 
erosion, cystic mosses i the pela. vaginitis. fag pom or soreness, 

weight joss of goin, nerequsnets, dyspareunia, cystitis. endometritis, 
sephe abortion, septicemia. ieukorrheo, ecinpic. pregnancy, difficult 
removal, uterine embedment, onem, poin, neurovosculor episodes 
inctyding bradycardia ond syncope secondary to insertion, dys 
mens rhee, and fragmentation of the UG. 


Directions for Use 
The Cur? is to be placed within the uterine cavity, See the Procedure tor 
inaction Tor two insertion techniques. 

The small dagmeter af the Lut facilitates easy insertion in nulligravid- 
aus and nulliparous, as well as porous women, The optimal time of 
insertion is during the latter pact af the menstrual flaw or one or two days 
thereafter. The cervical canal is relatively more patent of this fime, ond 
there is little chance tho? rhe patient moy be pregnant. 

Present iotormation indicates that efficacy is eetomed for 36 months. 
Thera is no wvidence thet contraceptive efficacy decreases with time up 
to three yours af use, but unti odaquate date indicating a longer effective 
kie become ovoroble, the Co7 must be removed within 36 months from 
the dots of insertion end a new one inserted if desired. H partial ex- 
pulsion üceurs, removal is indicated, and a new Co may be inserted, 
Removal of the Cu? moy oko be indicoted in the event of heavy or 
persistent bleeding. 

The physician should become thoroughly familiar with the instructions 
for use before attempting insertion oc removal of the Cu- 


Clinical Studies 
Different event rotes hoye been reported wah the use of differen 
infragterine contraceptives. inosmuch os these rates are usually derived 
from seperate studies conducted by different svestigators in severa: 
population groups, a comparison carmot be made with precision. Even it 
diferent studies with the some contraceptive, considerobly diferent 
(ates are ükely to be obtained becouse of differing characteristics of the 
study popillation. Furthermore, event totes per unit of fime tend to be 
lower os clinical experience i expended, possibly due to retention m the 
clinical study of those patents whe accep! the tréatment regimen, not 
hüving discontinued due fto adverse reactions or pregnancy, so Thot those 
rerigining in the study were those less susceptible. £n zimical trials of 
ihe Cu conducted by Searle Luboratories, use eflectiveness wos 
determined as follows for porous and nulliparous women, ds fabulared 
by rhe ife table method. [Rates are expressed as cumulgtive events 
per. TOO women through 12, 24, and 36 manths of use.) 

This experience encompasses 399 054 womanmonths of use. wv 
cluding YZ months for LESZ women. 24 months for 8,309. and 36 
months for 3,885 


má À—À 








Pregnancy t9 lé 
Expulsion 57 86 
Medial return) 10,7 0137 
Continuation 73.9 


How Supplied 3 je 
Avadobie in cortons of & and boxes of 36 god HNP sterile units (Co with 
gn msee ond sufficient potient legliets and identihcation cards 





Plagse see complete product lnbeling for insertion and remove 
techniques 


flexible, 
accurate, 
easy-to-read, 
disposable 
intrauterine 
eolelate 


e small diameter 


Same diameter as the Cu-7 


intra- 


uterine copper contraceptive — 


only 3 mm. to facilitate sounding 


Rl 


of even nulliparas with little 
patient distress. 


* As flexible 


e as the inserter with 


Cu-/ inside. 

* accurate and legible | 
After insertion of sound to the 
fundus, push the slide to the cervix, 


lift the 
"lock" it 


proximal end of the slide to 
in place on the sound; 


remove the sound and read the 


pre 


cise depth in centimeters at the 


pointer in the window of the slide. 


See your Searle representative 


for a demonstration. It will be worth 
your while to place your first order 


with your surgical supply 
through a 


y house | 
a representative, who will 


make you a one-time introductory 
offer. Mark-7 is available in single- 
use units, packaged sterile in 

12s and 30s. 
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may be implicated 

in a number of clinical situations, 

including... 

e septic abortions 

e deep wounds 

e bacteremia 

e metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always Under normal conditions, bacte- 


recommended prior to instituting 
therapy with Chloromycetin 
(chloramphenicol). However, in 
some situations, it may be neces- 
sary to administer Chloromycetin 
before sensitivity tests have been 
completed. 


Bacteroides are the most prevalent 
microbial flora of man. They are 
anaerobic, aero-intolerant, non- 
sporeforming, nonmotile, gram- 
negative bacilli. They most often 
appear in mixed infections, and are 
highly opportunistic. Further, they 
are very difficult to culture. 


roides are benign. But in infectious 
situations they can be extremely 
virulent. 


Fortunately, most bacteroides 
infections are susceptible to 
Chloromycetin (chlorampheni- 

col) therapy. Yet, all too often their 
presence goes undetected. So 
today, many authorities recommend 
early—and vigorous—treatment 
with Chloromycetin when the 
clinical impression suggests that a 
Bacteroides infection is present. 


Chloromycetin must be used only 
in those serious infections for 
which less potentially dangerous 


à 


N 
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p 
drugs ar^ ineffective or 
contraindicated. 


But when bacteroides are impli- 
cated, Chloromycetin (chloram- 
phenicol) therapy may well be the 
conservative course. For, in such 
situations, the benefits-to-risk rat 
with Chloromycetinis very favorabl 


See next page for full prescribing 
information. 





Often an indication for 


GHLOROMYGETIN 


(chloramphenicol) Sodium Succinate 





PARKE-DAVIS 


PN WARNING 

Serious and fatal blood dyscrasias (aplastic 
< anemia, hypoplastic anemia, thrombocytopenia, 
-and granulocytopenia) are known to occur after 
the administration of chloramphenicol. in addi- 
— tion, there have been reports of aplastic anemia 
| attributed to chloramphenicol which later termi- 

nated in leukemia. Blood dyscrasias have oc- 

curred afier both short-term and prolonged 


| therapy with this drug. Chioramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described 


n the 
indications section. it must not be used in the 
treatment of trivial intections or where it is not 

Indicated, as in colds, influenza, infections of the 

. throat; or as a prophylactic agent to prevent 
bacterial infections. 

. Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 

enia, or granulocytopenia, before they become 

— irreversible, such studies cannot be relied on to 

. detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 

| studies and observation during therapy, it is 
desirable that patients be hospitalized. 


"IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


. CHLORAMPHENICOL SODIUM SUCCINATE 1S IN- 
TENDED FOR INTRAVENOUS USE ONLY. iT HAS 
BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 

. GIVEN INTRAMUSCULARLY. 


1. Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 

. tained on the recommended dosage. 

3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as soon as practicable. 

DESCRIPTION 
Chioramphenico! is an antibiotic that is clinically use- 

* "ful for, and should be reserved for, serious infections 

< caused by organisms susceptible to its antimicrobial 

< effects when less potentially hazardous therapeutic 
..agents are ineffective or contraindicated. Sensitivity 
eo testing Is essential to determine its indicated use, but 

47 may be performed concurrently with therapy initiated 

5o-o0n clinical impression that one of the indicated condi- 

^ tions exists (see Indications section). 

iuo: Each gram (10 mi of a 10% solution) of chloram- 

Ux “phenicol sodium succinate contains approximately 52 

Wc mg (2.25 mEq) of sodium. 

ya ACTIONS AND PHARMACOLOGY 
4n vitro chioramphenicol exerts mainly a bacteriostatic 

-effact on a wide range of gram-negative and gram- 

2s °-positive bacteria and is active in vitro against rickett- 

5 5 sfas, the lymphogranuloma-psittacosis group, and Vibrio 

"c ogholerae. it is particularly active against Sa/monelia 
“typhi and Hemophilus intiuenzae. The mode of action 

coco 4g through interference or inhibition of protein syn- 
i. "thesis in intact cells and in cell-free systems. 

oo Chloramphenicol administered orally is absorbed 
crapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 

^. 50 mg/kg/day, a dosage of 1 g every six hours for eight 

doses was given, Using the microbiological assay 
method, the average peak serum level was 11.2 meg/mi 
one hour after the first dose. A cumulative effect gave 

a peak rise to 18.4 meg/mi after the fifth dose of 1 g. 

Mean serum levels ranged from 8 to 14 mcg/ml over the 

48-hour period. Total urinary excretion of chloramphen- 

icol in these studies ranged from a low of 68% to a 

high of 99% over a three-day period. From 8% to 12% 

of the antibiotic excreted is in the form of free chlor- 

amphenicol; the remainder consísts of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
tapidiy, most chloramphenicol detected in the blood is 
in the microbiologically active free form. Despite the 
smali proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenico! is 
telatively high, amounting to several hundred nom 
in-patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
gea! inflammation, appearing in concentrations about 
haif of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewha: lower 
concentration in cord blood of newborn infants than 


in maternal blood, 
INDICATIONS 


in accord with the concepts in the Warning Box and 
this indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. However, chloramphenicol may be 
thosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
fleved to be present; in vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as possibie if less potentially 
dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 
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eclion, su ibility of the pathogen to the var 


antimicrobial drugs, efficacy of the various drugs in 


contained in the Warning Box above. 
1. Acute infections caused by S typhi* 
It is not recommended for the routine treatment of 
the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 
accordance with the concepts expressed above. 
a) Salmonella species 
b) H influenzae, specifically meningeal infections 
c) Rickettsia 
d) Lymphogranuloma-psittacosis group 
e) Various gram-negative bacteria causing bacte- 
pea: meningitis, or other serious gram-negative infec- 
ions 
f} Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3, Cystic fibrosis regimens 


*in the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for & 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol! is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it, /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
Huenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base tine blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chioramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at ali possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease, | 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration. should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or dur ng labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
M carefully followed during therapy of the newborn 
infant. 

8, Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic etfects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy. appropriate 
measures should be taken. 


ADVERSE REACTIONS 

1. Blood Dyscrasias 

The most serious adverse effect of chicramphenicol 
is bone marrow depression. Sericus and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Periphera ly, pancyto- 
penia is most often observed, but in a smell number of 
cases only one or two of the three major cell types 
terythrocytes, leukocytes, platelets) may ba depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

Án exact determination of the risk of serious and 
fata! blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias, 

in a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fata! 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 
. There have been reports of aplastic anemia attri- 
buted to chloramphenico! which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 
2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low inciderce, 
3. Neurotoxic Reactions 

Headache, miid depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral reuritis have 
been reported, usually following long-term therapy. If 
this occurs, the drug should be promptly withdrawn. 


the infection, and the important additional concepts. 


as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-oid infant, The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chiorammaaepas! had 
been instituted within the first 48 hours of life; 
b) Symptoms first appeared after three 4o four days 
of continued treatment with high doses of chloram- 

phenicol, 

c) The symptoms appeared in the following order: 
(1) abdominal distension with or without emesis; 
(2) progressive pallid cyanosis; 

(3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 meg/mi after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequentiy reversed the 
process with complete recovery. 


ADMINISTRATION 
Chloramphenicol, Hke other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an orai dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: l 

intravenously as a 10% (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 596 dextrose injection. 


Aduits DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100. mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. in instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 
Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tiva against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), Siren ecd when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible, Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titied Gray Syndrome under Adverse 
Reactions.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to controt most 
infections for which the drug is indicated. increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term intants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of tha liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with immature Metabolic Proc- 
esses 







in young infants and other children in whom imma 


ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concémtration of the drug in the blood 
should be carefully followed by microtechniques. (in- 
formation available on request.) 
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Ambulatory Centres: The New 
Wave In Safe, Quality Health 
Care Facilities. 


Ambulatory Centres are independ- 
ent outpatient surgical units, 
which may be "free standing or 
hospital-connected; and are de- 
signed to provide walk-in, walk-out 
service for elective surgical pa- 
tients only. No one stays overnight. 

The Ambulatory Centre concept 
is in the vanguard of a growing 
trend in health care services to- 
ward outpatient treatment of a 
myriad of elective surgical proce- 
dures, such as: Pediatric and Adult 
Herniorrhaphy, Hemorrhoidec- 
tomy, D & C, Laparoscopy — Tubal 
Ligation, Cataract Extraction, 
Myringotomy, T & A, Augmenta- 
tion Mammoplasty, Rhytidectomy, 
Cystoscopy, and many other elec- 
tive procedures. 

Ambulatory Centres do not take 
emergency cases. So, when you 
schedule an O.R., you know your 
cases will not be cancelled or de- 
layed because another patient re- 
quires emergency surgery. Patient 
emotional trauma is greatly re- 
duced and no more “bumped” sur- 
gical appointments for you. 

Of equal importance is the kind 
of treatment patients receive at an 
Ambulatory Centre. Because the 
Centres specialize in  non- 
emergency elective surgery, the 
personal care and attention often 
missing in traditional inpatient 
surgical settings can be provided. 
The atmosphere can be kept warm, 
modern, and comfortable. Patients 
have less exposure to communica- 
ble diseases and nosocomial infec- 
tion. All procedures requiring gen- 
eral anesthesia are under the di- 
rect supervision of a board-certified 
Anesthesiologist. 


Schedule Surgery Anytime. 
Your O.R. Is Ready 
For Each Procedure. 


Pre-operative procedures are 


scheduled and completed by Am- 
bulatory Centre personnel. O.R. 
turn-around time is normally only 
15 to 20 minutes. This means 
you, the surgeon, can make more 
efficient use of your time by 
block booking elective surgical 
patients. All post-operative 


patients are contacted by Centre 
nursing personnel. 





Quality Health Care At 
Reduced Costs Pleases 
Patients, Physicians And 
Insurance Companies. 


Because Ambulatory Centre pa- 
tients return home the same day, 
overnight hotel-type charges are 
eliminated. Fees are predeter- 
mined and all-inclusive with the 
exception of the surgeon’s fee. 
Compared to hospital inpatient ex- 
pense, a cost savings of up to 60% 
can be realized. 

That 60% savings is something 
the patient, his physician, and his 
insurance company are concerned 
about. As a result, the Ambulatory 
Centre concept has been recognized 
for reimbursement by almost every 
major insurance carrier in the 
country. Many patients may re- 
ceive up to 100% reimbursement 
for the Centres fee, and coverage 
for the Anesthesiologist and Sur- 
geons fee as well. 

Ambulatory Centre costs will 
also be appreciated by patients 
without insurance coverage, and 
those requiring procedures not 
normally covered by insurance. 


6 


A surgical facility 
designed to let you ___ 
operate when you're 


scheduled to. 
Everytime. 


Ambucare Offers A Full Range 
Of Services For Ambulatory 
Centre Projects. 


Ambucare International, through 
its planning and development of 
existing facilities, has accumulated 
comprehensive knowledge and ex- 
perience in the design, construc- 
tion, financing and management of 
Ambulatory Centres. 

This expertise which encompas- 
ses site evaluation, feasibility 
studies, certificate of need (when 
necessary), construction, equip- 
ment specification and procure- 
ment, staffing and computer sup- 
ported management programs, is 
available to individuals, groups or 
institutions interested in the Am- 
bulatory Centre Concept. 

If you feel your community 
should be the site of an Ambulatory 
Centre to fulfill quality health care 
needs, Ambucare International can 
be of assistance. Ambucare has 
substantial resources available for 
financing such projects when 
necessary prerequisites are evident 
as to feasibility, need, acceptability, 
accessibility and lack of non- 
duplication of services. 

ou can find out more about Am- 
bulatory Centres by writing or cal- 
ling collect: 

A. David Russell, 

Vice President 

Ambucare International, Inc. 

Franklin International Plaza 

255 Alhambra Circle 

Coral Gables, Florida 33134 

(305) 442-1505 


AMBUCARE 


m Ambucare 


International, Inc. : 
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Coagulation and the hypertensive diseases of pregnancy 393 
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Enhanced prediction of pregnancy-induced hypertension by combining 397 
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Reliably treats the 
anemias of pregnancy 


| icon 
hematinic concentrate - 
with intrinsic factor 


A multifactor preparation 
for the treatment 

of anemias th 

to oral hemati 
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Additional information available 
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~ Trinsicon* 





hematinic concentrate 
with intrinsic factor . 
Description: Each Pulvule" contains — 
Special Liver-Stomach 
Concentrate, Dista (containing 
intrinsic Factor). .......240 mg. 
Cobalamin Concentrate, NF. 
equivalent to Cobalamin . 
iThe total vitamin'B; activity ithe 
Special Liver-Stomach Concentrate, 
Dista, and the Cobalamin Concentrate, 
NF is 15 micrograms.) 
iron, Elemental (as Ferrous 





Fumarate)... 0.0. 10 mg, 
Ascorbic Acid 

Vitamin 0}... 00000... . 75 mg. 
Folic-Acid so sess 0.5 mg. 


indications: Trinsicon is a multifector 
preparation effective in the treatment 
of anemias that respond to oral hema- 
tinics, including pernicious anemia and 
other megaloblastic anemias and 
aiso iron-deficiency anemia. Thera- 
peutic quantities of hematopoietic fac- 
tors that are known to be important 
E- present in the recommended daily 
ose. 


Contraindications and Precautions: 
Anemia is a manifestation that requires 
appropriate investigation to determine 
its Cause or Causes. 

Folic acid a/one is unwarranted 
in the treatment of pure vitamin-312- 
deficiency states, such as pernicious 
anemia, Indeed, the use of folic acid in 
large doses in pernicious anemia with- 
out adequate vitamin B,» may result in 
hematologic remission but neurologic 
M: 

S with all preparations containing 
intrinsic factor, resistance may.develop 
in some cases of pernicious anemia to 
the potentiation of absorption of physi- 
ologic doses of vitamin Bi». If resist- 
ance occurs, parenteral therapy. or oral 
therapy with so-called massive doses 
of vitamin Bi», may be necessary for 
adequate treatment of the patient, No 
single regimen fits all cases, and the 
status of the patient observed in fol- 
low-up is the final criterion for adequacy 
of therapy. Periodic clinical and labora- 
tory studies are considered essential 
and are recommended. 

Hemochromatosis and hemosidero- 

Sis are contraindications fo iron 
therapy. 
Adverse Reactions: Rarely, iron in 
therapeutic doses produces gastroin- 
testinal reactions, such as diarrhea or 
constipation. Reducing the dose and 
administering it with meals will min- 
imize these effects in the iron-sensitive 
patient. 

in extremely rare instances, skin 
rash suggesting à llergy has been noted 
following the oral administration 
of tiver-stomach material. Allergic sen- 
sitization has been reported following 
both oral and parenteral administration 
of folic acid. 


Dosage: One Pulvule twice a day. (Two 
Pulvules daily produce a standard, 
response in the average uncompli cated* 
case of pernicious anemia.) 
Overglosage: Symptoms — Those of iron 
intoxication, which may include pallor 
and cyanosis, vomiting, hematemesis, 
diarrhea, melena, shock, drowsingss, 
and coma. Treatment — For specific 
therapy, exchange transfusion and 
chelating agents. For general manage- 
ment, gastric and rectal lavage wit 
sodium bicarbonate solution or milk, 
administration of intravenous fluids and 
electrolytes, and use of oxygen. 
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Hard, dry stools hurt, and may be hazardous m a araling. SENOKOT: $T Tablets softer = 
i comfortable relief by softening the disi: and stimulating its movement. : 











Provides standardized senna concentrate, - 
. aclinically established laxative of choice s 
= Standardized senna concentrate is a gentle, effective neu ropatigialtig stimulant with 
documented effectiveness in thousands of patients. Its virtually colon-specific, gentle, | 
predictable action is general ly free of side effects at Proper dosage levels. l | 


Provides DSS, the classic stool softener . i EN 
DSS in SENOKOT S Tablets complements the laxative effect of standardized senna | 
e concentrate by Smolstening and softening the stool for smoother and easier Passage. 


a Comfortable overnight action - : | ND. 

_ With DSS and standardized senna COnEBRIR S. SENOKOT S Tablets provides both sotisosk ^ 

. and stimulation for constipated patients with hard, dry stools. Taken at bedtime SENOKOT s 

: Tablets usually induce prsdiekatle, comfortable evacuation the next mornings: es ee 
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high cure rate... 
in only 7 days 


New clinical studies confirm that in both pregnant* and non- 
pregnant patients, Monistat 7 provides cure rates equivalent to 
those obtained with the original Monistat Cream 14-day regimen. 
Again, strict adherence to rigid protocols was followed and a 
cure was defined as a patient remaining symptom-free and 
microbiologicclly negative 30 days after completion of therapy. 

































a new convenience... 
a new level of compliance 


Because the regimen with Monistat 7 is so short (only 7 days), 
more patients should find it a convenient regimen to follow and 
adhere to. And patients appreciate the 1-applicotorful, h. s. 
schedule because it doesn't interfere with daytime activities. 


... and the coverage 
» of a vaginal cream 


An elegant white, non-staining, water-miscible cream, Monistat 7 
can be applied to both the vulva and vagina. By providing inti- 
mate and rapid contact with infected tissues, Monistat 7 affords the 
patient relief o* symptoms—itching, burning, irritation—both inter- 
nally and externally. 


*MONISTAT 7 Vaginal Cream may be used in second and third 
trimester patients. However, in first trimester patients, it should only be 
used when the physician considers it essential to the patient's welfare. 
See Precautions in Prescribing Information. 


New, VAGINAL 
Monistat /Z 


IMICONAZOXLE NITRATE 2%) 





| I | — Please see Prescribing Information on following page. OJ 377- 
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Description MONISTAT 7 Vaginal Cream (miconazole nitrate 2%} is 
a water-miscible, white cream containing as the active ingredient, 
296 miconazole nitrate, 1-[2, 4-dichloro-8-(2,4-dichloro- 
benzyloxy) phenethyl] imidazole nitrate. 
Actions MONISTAT 7 Vaginal Cream exhibits fungicidal activity in == 
vitro against species of the genus Candida. The pharmacojagic mode 
of action is unknown. , 
Indications MONISTAT 7 Vaginal Cream is indicated for the local 
treatment of vulvovaginal candidiasis (monitiasis). As MONISTAT 7 
Vaginal Cream is effective only for candidal vulvovaginitis, the diag- 
nosis should be confirmed by KOH smears and/or cultures. Other 
pathogens commonly associated with vulvovaginitis (Trichomonas 
and Haemophilus vaginalis} should be ruled out by appropriate lab- 
oratory methods. MONISTAT 7 is effective in both pregnant and non- 
pregnant women, as well as in women taking oral contraceptives. 
(See Precautions.) 
Contraindications Patients known to be hypersensitive to this drug. 
Precautions General: Discontinue drug if sensitization or irritation is 
reported during use. Laboratory Tests: If there is a lack of response to 
MONISTAT 7, appropriate microbiological studies should be 
repeated to confirm the diagnosis and rule out other pathogens. 
Pregnancy: Since MONISTAT is absorbed in small amounts from the 
human vagina, it should be used in the first trimester of pregnancy 
only when the physician considers it essential to the welfare of i 
patient. Clinical studies, during which MONISTAT was used for 1 
days, nri 209 pregnant patients. Follow-up reports now d | 
able in 1 17 of these patients reveal no adverse effects or complica: | 
tions rius to MONISTAT therapy in infants born to. these 
women. 
Adverse reactions During clinical studies with MONISTAT i a T 
day regimen, 39 of the 528 patients (7.4%) treated with 
MONISTAT reported complaints during therapy that were 
possibly drug-related. Most complaints were 
reported during the first week of therapy. Vul- 
vovaginal burning, itching or irritation. 
occurred in 6.696, while other complaints - 
such as vaginal burning, pelvic cramps, 
hives, skin rash and headache occurred | 
rarely (each less than 0.2% patient incidence). 
The therapy-related dropout rate was 0:996... 
Clinical Statistical analysis of randomized 
clinical trials, conducted to determine the short- 
est effective course of therapy with MONISTAT, 
demonstrates that a regimen of seven or more 
days has a cure rate equivalent to the 14-day regi- 
men. The graphic representation of this conclusion 
plots days of therapy versus cure rates. The solid 
line represents the mean therapeutic cure rate and 
the shaded area represents the 95% confidence - 
interval, = 


S 


Cure Rate 








Dosage and administration One applicotortul: ds 
odministered intravaginally once daily at bedtime for seven 
days. Course of therapy may be repeated after other 
pathogens have been ruled out by appropriate smears. and 
cultures. * 
Supplied MONISTAT 7 Vaginal Cream is dodo. inl.66. 
oz. (47 g) tubes with ORTHO* Measured-Dose Applicator. E 
MONISTAT (miconazole nitrate 2%) is a development of Ortho 
Pharmaceutical Corporation and Janssen Pharmaceutica, 
Belgium. Pu Trademark 


jJ Ortho Pharmaceutical Corporation 
Raritan, New Jersey: 08869 
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Blood volume in pre-eclampsia: Fantasy and reality 


N. S. ASSALI 
D. L. VAUGHN 
Los Angeles, California 


A great deal has been stated recently about the importance of hypovolemia in 
pre-eclampsia and eclampsia from the point of view of pathogenesis and management. 
Some authors even believe that the so-called hypovolemia represents an etiologic factor 
and should be "corrected." In this paper, the hemodynamic factors that maintain the 
circulation in the normal nonpregnant and pregnant states are discussed. These factors are 
then used as a background for explaining the pathophysiologic abnormalities of the acute 
hypertensive disease of pregnancy. It is concluded that the slight decrease in blood volume 
observed in pre-eclampsia has no hemodynamic relevance; the blood volume is merely 
"fitting" a contracted vascular bed. The major abnormality resides in the constricted 
arteriolar system and not in the blood volume. (AM. J. OBSTET. GYNECOL. 129: 355, 1977.) 


ALTHOUGH the etiologic factors leading to severe 
pre-eclampsia and eclampsia are still obscure, the re- 
sulting derangements in the cardiovascular functions 
have been well understood for many years. It is, there- 
fore, surprising to see articles appearing in our most 
prestigious journals that reveal not only misconcep- 
tions of the pathophysiologic nature of this altered 


cardiovascular state but also lack of understanding of- 
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the most elementary principles of hemodynamics. 
These authors would have us believe that the reduction 
in blood volume accompanying severe pre-eclampsia is 
of great importance in the deranged circulation and 
that this reduced volume must be “corrected.” One au- 
thor’ has even characterized the circulatory condition 
of severe pre-eclampsia as being that of a “chronic 
shock state.” These misconceptions would be merely 
interesting or even amusing if they did not lead to 
courses of action that could be devastating to the pa- 
tient. — — 

To understand the cardiovascular abnormalities of 
severe pre-eclampsia or eclampsia, one must first un- 
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Fig. 1. Factors in maintenance of systemic arterial pressure. 


derstand some basic principles of normal circulation in 
the nonpregnant condition and the physiclogic alter- 
ations that occur during normal pregnancy. The cir- 
culatory disorders of pre-eclampsia can then be ex- 
plained in the light of what we know about normal 
nonpregnant and pregnant hemodynamics. 


Normal circulation 


Since most physicians begin their evaluation of the 
circulation with measurement of the arterial blood 
pressure during physical examination, it would be 
easier to begin the discussion with the role of the vari- 
ous physiologic factors that maintain the blood 
pressure in the normal state. These factors are sche- 
matically presented in the diagram of Fig. 1. 

Two main factors are responsible for maintaining 
the systemic arterial pressure at any given level: the 
volume of blood ejected by the heart per minute—the 
cardiac output—and the status of the diameter of the 
body's arteriolar system representing the total systemic 
resistance. 

A good analogy which would assist in the under- 
standing of the circulatory system would be the main- 
tenance of the water pressure in a garden hose or 
preferably in a sprinkling system. The pressure in 
the hose or in the sprinkling system can be increased 
or decreased by either opening or tightening the noz- 
zle or the heads of the various sprinklers (changing 
the peripheral resistance) or by increasing or decreas- 
ing the amount of water feeding the hose or the pipes 
through opening or closing the water valve (changing 
the output). If, instead of using a water valve (steady 
flow), we use a water pump the output of which de- 
pends on the number of strokes per minute (rate) and 
the volume of water ejected with each stroke (stroke 
volume), we would have a better representation of the 
cardiac output. If we further modify our irrigation sys- 
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tem to make all the water that feeds the various "trees' 
return to a large "reservoir" which in turn feeds the 
pump, we would then have a good analogy af the 
whole circulatory system. The arteries or "pipes" have 
an effective circulating blood volume or “water vol- : 
ume" maintained at a given perfusing pressure 
through either an adjustment in the caliber of the ar- 
terioles supplying the various organs, systemic resis- 
tance (sprinklers and trees), or through changes in the 
cardiac output (output of water ejected by the pump); 
this latter.is, in turn dependent on the blood volume 
returring to the heart through the venous system (wa- 
ter returning to the "reservoir" feeding the pump). 
This "analogue system" of the circulation, with its 
rate-and volume-depending pump, the perfusing 
pressure in the pipes, the different organs with their ` 
variable resistances, and the venous reservoir, is sche- 
matically presented in Fig. 2. 

If we use plain common sense and simple arithmetic 
to express the relations between the pressure, the resis- 
tance, and the flow, we have the following equation: 


P= RF 


where P is pressure, R is resistance, and F is flow (for 
more detailed derivation of this equation, see Assali 
and Brinkman’). 

Suppose we want to know the degree of resistance 
offered to the flow of blood by the uterine arteriolar 
system. All we have to do is to: (1) measure the systemic 
arterial pressure (the pressure in all major arteries is 
not significantly different from that prevailing in the 
arterioles) and (2) measure the blood flow rate in the 
uterine arteries. By using the above equation, resis- 
tance can be calculated as: 


_ 2. 
Dd: 


In other words, the arteriolar resistance represents the 
relation between the perfusing pressure and the rate of 
flow that results; the same reasoning can be applied to 
the resistance offered by the sprinkler heads to the flow 
of water around the trees. 


Circulation in normal pregnancy 


From the hemodynamic point of view, pregnancy is 
characterized by the implantation of a large vascular 
network with a high rate of blood flow and a low resis- 
tance in parallel with the other vascular beds. During 
pregnancy, not only does the diameter of the uterine 
arteries increase several-fold, buleo new vascular 
channels open up and the uterine veins along with the 
venous system draining the lower part of the body in- 
crease their capacity enormously. l 

Using our "irrigation system" for analogy, preg- * 


Volume 129 
Number 4 


i Variable 
resistance 


Stroke 
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Pressure 


Rate x stroke volume = output 


Fig. 2. "Analogue system" of the circulation. 


Table I. Systemic and uterine hemodynamic changes in pregnancy, nonpregnancy, and after delivery* 


[Pang [Parvin — 


Arterial pressure (mm. Hg) 90 
Cardiac output (ml./min./Kg.) 110 
Uterine blood flow (ml./min./Kg.) 17 
SVR imm. Hg/ml./min./Kg.) 0.9 
UVR (mm. Hg/ml./min./Kg.) 5.7 


Nonpregnancy 
96 95 
85 70 
2 1.8 
1.3 1.5 
40 55 


*Mean arterial pressure, systemic vascular resistance (SVR), and uterine vascular resistance (UVR) fall; cardiac output and 
uterine blood flow increase during pregnancy. Note the striking decrease in UVR during pregnancy and the return to the non- 
pregnant levelin the postpartum period. (From Dilts, P. V., Jr., Brinkman, C. R., III, Kirschbaum, T. H., and Assali, N. S.: Uterine 
and systemic hemodynamic interrelationships and their response to hypoxia, Am. J. Osster. GvNEcor. 103: 138, 1969.) 


nancy could be compared to implanting a very large 
"tree" requiring a huge flow of water in parallel with 
the other trees. 
Because of the increase in vascular capacity brought 
about by pregnancy, two important physiologic adap- 
tations occur in the pregnant organism: (1) a marked 
increase in blood volume aimed at filing the en- 
larged vascular beds, particularly the venous capaci- 
tance system, and (2) an equal increase in the cardiac 
output geared principally to supplying the utero- 
placental circulation with the extra blood flow that is 
required. The increase in cardiac output is brought 
about by an increment in both the heart rate and the 
stroke volume; this latter in turn is brought about by an 
increase in the venous return to the heart. If we use our 
analogy with the tree irrigation system, we could state 
that the extra amount of water needed for the newly 
implanted ck ail could be supplied either by 
shutting off all tfe sprinklers feeding the other trees 
(How redistribution) or by increasing the minute vol- 
ume (output) ejected by the pump. In the living or- 
e ganism, nature with its wisdom could not afford to 


"sacrifice" the other organs in favor of the pregnant 
uterus; hence, the output was increased. 

But despite the enormous increase in blood volume 
and cardiac output (close to 40 per cent over nonpreg- 
nant levels), the arterial pressure remains normal or 
somewhat below normal. How can this be reconciled 
with che direct proportional relationship between 
pressure and How as represented in Eq. (1)? The an- 
swer to this question resides in the status of the total 
systemic resistance and particularly the uteroplacental 
resistance during pregnancy. Table I lists data on these 
two important parameters, along with data on other 
circulatory parameters obtained from pregnant sheep 
before, during, and after pregnancy. The figures show 
that during pregnancy, the total systemic resistance is 
close to one half and the uterine vascular resistance is 
10 times lower than those of the nonpregnant animals. 
Even in the puerperium, the resistance values are con- 
siderably higher than those during pregnancy. 

All of these statements serve to emphasize the 
mechanisms by which the organism adjusts to normal 
pregnancy.” 
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Table II. Cardiac output of patients with pre-eclampsia 


Mean arterial press. (mm. Hg) 





Gestational (xwk.) 
33 


- 117 
2 37 134 
3 34 150 
4 39 112 
5 38 131 
6 36 127. 
7 40 138 : 
8 35 118 
9 38 132 
10 37 128 
Mean 129 
Mean normal pregnancy 68 
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Systemic resistance ff 


Cardiac output (L.Ímin.) 
6.1 


19 
7.2 18 
6.4 23 
5.9 20 
6.2 20 
6.8 19 
5.6 24 
7.0 17 
6.3 21 
6.0 21 
6.3 20 
6.1 11 





Table III. Plasma volumes in normal pregnant 
and pre-eclamptic women 
















Normal Pre-eclamptic 
Pregnancy pregnancy 
Mean Mean | Decrease 
Author Cases} (ml) | Cases} (ml.) 
Werkó and co-workers 4 3,865 9 3,145 18 
Freis and Kenny 7 4,287 5 3,045 29 
Roettger 20 3,383 18 2,890 15 
Cope 29 3,470 14 2,820 19 
Friedberg and Lutz 10 3,104 17 3,257 +5 
Kolpakova 20 3,309 15 2,918 I2 
Hénger 20 3,800 19 3,300 13 
Haering and co-workers 18 3,721 21 3,148 15. 
Brody and Spetz — 46 4,245 34 4,010 5 
MacGillivray 18 4,040 35 3,535 12 


Blekta and co-workers 55 3,133 _14 2,590 17 
Totals and means 247 3,620 201 3,295 9 


Hemodynamics of pre-eclampsia 


It 1s generally accepted now that hypertension is one 
of the most important signs of acute hypertensive dis- 
ease of pregnancy. Without some rise in the blood 
pressure, it would be extremely difficult for a physician 
to classify a case as pre-eclampsia. The increase in 
pressure is more evident in the diastolic than in the 
systolic pressure because the former reflects roughly 
the changes in the arteriolar system while the latter 
reflects changes in the cardiac output. 

The question arises as to what circulatory parameters 
are altered which bring about the rise in the systemic 
pressure. If we go back and look at Eq. (1), we can see 
that the blood pressure can be increased either by an 
augmentation of the cardiac output or by an increase in 
the systemic resistance. 

The second question is: what is the status of the car- 
diac output in pre-eclampsia as compared to that of 
normal pregnancy of comparable period of gestation? 


Table II presents data relevant to this question; these 


data were obtained by us years ago from normal preg- 


nant women during the last trimester of pregnancy 
and from untreated severely pre-eclamptc women 
usinz the same methodology. The figures show that the 
cardiac output was not significantly different in the 
normal pregnant and pre-eclamptic women? 

By exclusion, then, we must accept that the hyper- 
tensicn in pre-eclampsia is related to an augmented 
arteriolar resistance. In fact, the arteriolar vasocon- 
striction becomes clearly evident if one simply looks at 
the vessels in the eye grounds or if one studies the 
regional blood flows and resistances in pre-eclampsia 


_and compares them to those of normal pregnancy. 


But if the over-all vascular resistance is increased, it 
would mean that the over-all capacity of the vascular 
system in pre-eclampsia is decreased. And if the vascu- 
lar bed capacity is decreased, the blood volume con- 
tained in it must decrease. And this brings us to the 
problem of blood volume, which is the main object of 
this communication. 

What is the importance of blood volume? From the 
hemodynamic viewpoint, the blood volume becomes 
relevant only when it becomes circulating, thereby con- 
tributing to the ventricular filling and, to the cardiac 
output. Increase or decrease in the blood volume has 
no significance unless it is reflected in changes in the 
minute volume of the heart. In fact, an expansion of 
the blood volume would be a hindrance to the or- 
ganism and an added load to the heart if this latter is 
unable to cope with it and the vascular bed does not 
expard concomitantly to accommodate it. It is worth 
remembering at this time that the work load imposed 
on the heart depends on the blood mass that it dis- 
places and the pressure against which it operates. In 
hypertensive disease, the workload of the heart rises 
significantly because of the rise im Ngressure which ac- 
counts for the high incidence of heart failure. 

We have seen that the blood volume increases by 
about 40 per cent during pregnancy. But if the capacity 
of the vascular bed had not increased proportionally to e 
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absorb that increment of blood, the arterial pressure 
Es have risen with catastrophic results to the heart. 
J 


pre- eclampsia, the blood volume is undoubtedly 


decreased. Table III presents data compiled by Ches- 
ley? which show an average decrease of 10 per cent 
(500 to 600 ml.) from normal pregnant values of com- 
parable period of gestation. This decrease per se is 
insignificant when compared to the much greater dec- 
rement in the capacity of the vascular bed. In other 
words, the volume of blood circulating in the vessels of 
a pre-eclamptic woman is merely adjusting to fit her 
vascular bed. If the pre-eclamptic patient were truly 
hypovolemic and had a vascular bed capacity equiva- 
lent to that of a normallv pregnant subject, she could 
not possibly exhibit hypertension. Instead, she would 
be hypotensive and her cardiac output and venous 
pressure would be low. In other words, she would be in 
a "true" state of circulatory shock. But the pre- 
eclamptic patient has no such thing; she is hypertensive 
because she has severe arteriolar vasoconstriction and 
her vascular capacity is contracted around a blood vol- 
ume that fits it. 

If we follow m advice of those who advocate "ugs 
rection" of this so-called hypovolemia, we would be iat- 
rogenically overloading a vascular system with an un- 
necessary volume which the heart may not be prepared 
to handle. The situation would be similar to that con- 

fronted by a shoe salesman who tries to fit a size 10 foot 
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_at this time that the healthy heart of the young pre- 


eclamptic patient may be able to compensate for a 
slight reduction in ventricular filling by an increase in 
its rdte; such a compensatory mechanism is consid- 
erably more beneficial than increasing the workload of 
the heart by‘overloading a vascular bed beyond its ac- 
tual capacity. 





3. Assali, N. S., Holm, L. W., and Parker, H. R.: Systemic and 
regional alterations i in toxemia, Circulation (Suppl. I) 29, 
30: 11-53, 1964. 


4. Chesley, L. C.: Disorders of the kidney fluids and electro- 


lytes, in Assali, N. S., Editor: Pathophysiology of Gestation, 
New York, 1972, Vol. 1, Academic Press, Inc., p. 437. 


GYNECOLOGY 





Antibodies to spermatozoa 


IX. Sperm-agglutination phenomenon in cervical mucus in 
vitro: A possible cause of infertility | | | 
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A total of 450 infertile women were studied for sperm antibody activity in cervical mucus 
extracts in vitro over a three year period. Most of the patients had unexplained infertility. 
Twelve women, or 2.7 per cent, were found to have the sperm-agglutination phenomerion 
in the cervical mucus extract by means of a microscale test (MIS-agg). This incidence is 
minimal, since the early cases did not involve the more thorough analysis of later work. 
Nine of these patients were found to possess similar microscopic sperm agglutination in the 
sera. in the remaining three patients, the sera failed to show this activity; this could suggest 
the local production of sperm agglutinin. Careful clinical analysis of these 12 couples 
strongly suggests that the sperm agglutination in the cervical mucus is the sole reason for 
infertility of these couples. Cervical mucus extracts from five patients were dialyzed and 
showed no loss of activity. Follow-up results of six months to three years revealed three 
pregnancies. Two of these three women were pregnant because of condom therapy. The 
cervical mucus extracts of 58 women known to be fertile showed no microscale sperm , 
agglutination. These findings suggest that microscale agglutination test phenomena in 
cervical mucus extracts are linked to immunologic infertility. (AM. J. OBSTET. GYNECOL. 


129: 360, 1977.) 
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THE SPERM IMMOBILIZATION phenomena seen in 
cervical mucus have been known since Sims’ era. How- 
ever, the microscopic agglutination of sperm in cervical 
mucus has never been clearly demonstrated or de- 
scribed,’ except for the very recent paper by Kremer 
and Jager. The sperm-agglutination phenomenon in 
the serum of women was demonstrated to be of striking 
interes: by Franklin and Dukes" discovery of the corre- 
lation between sperm agglutination and infertility, as 
well as the usefulness of condom tlqapy. The need for 
future studies of female genital tracMluids, namely, 
cervica! mucus, endometrial fluid, and tubal fluid, has 
already been emphasized.“ | 

A recent report of Coelingh Bennink and Menge? 


Volume 129 
Number 4 


stated that "astonishingly" few studies have been pub- 
lished on detection of sperm antibodies in the genital 
flus. In our earlier reports,* 7 positive results of 
sperm agglutination in cervical mucus extracts were 
mostly obtained by macroscopic agglutination. 

The microscale test (MIS test) and the macroscale 
test of cervical mucus extracts have been utilized for 
the last three years in our Laboratory. The microscale 
agglutination (MIS-agg) phenomena have been ob- 
served in some cases. The actual laboratory results of 
MIS-agg tests are reported in this paper. Special atten- 
tion was paid to the comparative serum study of these 
patients by a modified Franklin and Dukes" test (our 
F-D test).? The clinical features of these patients' in- 
fertility and follow-ups are analyzed. 


Material and methods 


Patients and tests of samples. All the patients were 
referred to our Sperm Antibody Laboratory, New 
York Medical College (Department of Microbiology, 
Department of Obstetrics and Gynecology, and De- 
partment of Urology), for the assessment of the im- 
munologic status of each woman with respect to in- 
fertility. The sera of couples had been studied with the 
F-D test and the Kibrick test.» ° From March, 1973, to 
May, 1976, cervical mucus extracts of 450 women were 
studied by the MIS test; the macroscale test was also 
applied to the cervical mucus extracts. 


Cervical mucus aspiration. The women were in- 


structed to maintain sexual abstinence for at least two 
days prior to cervical mucus aspiration. Clear endocer- 
vical cervical mucus of the preovulatory phase was as- 
pirated by Medicut polyethylene catheters, size 16. A 
spinnbarkeit of more than 6 cm. indicated satisfactory 
quality. These samples were weighed and stored at 


—20° C. At least 0.05 Gm. was required for the com- 


plete work-up. A great dea] of patients’ cooperation 
(motivation) in returning to the laboratory was re- 
quired in order to provide an adequate amount of cer- 
vical mucus. 

Cervical mucus extraction. Within a week after as- 
piration, cervical mucus samples were thawed and ex- 
tractions were done as follows. Double portions of 
Baker's buffer? (2 ml. per gram of cervical mucus) were 
added and agitated frequently for two hours at room 
temperature. Samples were then centrifuged at 6,000 
r.p.m. for 30 minutes with centrifuge.* The superna- 
tants (cervical mucus extracts) were transferred to 
small tubes and stered at —20? C. until the tests were 
done. An oc nal sample required additional buffer 


* for better extraction. 


*Model GLC-1, Ivan Sorvall, Inc., Norwalk, Connecticut. 
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Cervical mucus pH values. Nitrazine pH paper was 
used. Cervical mucus extracts on the day of extraction 
and the cervical mucus test mixtures after the tests 
were both checked. This test was performed routinely 
after January, 1975. i 

Microscale test of cervical mucus extract. Many dit- 
ferent donor semen samples were used. Semen sam- 
ples with more than 60 x 10° cells per milliliter, with 
over 60 per cent motility, were chosen. A volume of 
0.01 ml. of 50 x 10° per milliliter of adjusted semen 
was pipetted to the bottom of a serologic tube. Over 
this small semen sample, 0.1 ml. of cervical mucus 
extract was dropped. After gentle shaking for a few 
seconds, the tubes were incubated at 37? C. for two 
hours. At one- and two-hour intervals, one drop of 
cervical mucus-sperm mixture was pipetted onto a 
slide. Microscopic examinations were done and ag- 
glutinated sperm and nonagglutinated moule and 
immotile sperm were counted. Head-to-head aggluti- 
nated sperm, which were still motile, were classified as 
agglutination. Twelve high-power fields ( x 400) were 
examined. Usually a total of about 100 motile sperm 
were counted with this method. 'The ratio of motile 
agglutinated sperm to total motile sperm was calcu- 
lated. If there was more than 10 per cent agglutination, 
the test was judged as positive for MIS-agg. Known 
positive and negative sera were always used as controls. 
The titer was regarded as 1:1 if the undiluted original 
cervical mucus extract was positive. Titrations, with 
added Baker's buffer, were made in two-fold dilutions 
to a 1:32 ratio. Insufficient amounts of cervical mucus 
extract sometimes made it difficult to detect the end 
point of titration. 

Macroscale agglutination test of cervical mucus 
extract. Semen, adjusted to 40 x 10* cells per milliliter, 
and 10 per cent gelatin were separately incubated for 
20 minutes at 37° C. Equal volumes of semen and gela- 
tin were gently mixed. Then 0.1 ml. of this mixture was 
pipetted to the bottom of a serologic tube, and 0.1 ml. 
of cervical mucus extract was added. Whole samples 
were transferred to Kibrick tubes and incubated for 
two hours. At one and two hours, readings were done. 
Known positive and negative sera were always used in 
each test as controls. 

F-D test and Kibrick test of serum. The techniques 
have already been described.!? It is essential to recog- 
nize that only those serum samples demonstrating an 
agglutination of 10 per.cent or greater were judged as 
positive in the F-D test. In order to assess the strength 
of agglutination, the sera of the 12 women were titrat- 
ed in the F-D test; this means that a series of serum 
dilutions, such as 1:4, 1:8, 1:16, 1:32, 1:64, was 
tested and that the highest dilution that showed at least 
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Table I. ‘Total list of patients showing positive MIS-agg in cervical mucus extracts: Relation 


to clinical features 




















Date of 
nikai visit 


Age at 
initial visit 


Type of 
infertility 





Patient 





Sch. 27 3/19/73 0-0-0-0 Primary 
Wei. . 30 8/18/73 0-0-0-0 Primary 
Kra. 25 4/29/74 0-0-0-0 ` Primary 
Kah. 30 8/5/74 1-0-0-1 Secondary 
Bad. 25 9/23/74 0-0-0-0 Primary 
Swe. 31 5/19/75 0-0-0-0 Primary 
Fer. 33 6/6/75 0-0-0-0 Primary 
Oli. 28 6/30/75 0-0-0-0 Primary 
Hen. 33 9/25/75 . 0-0-0-0 Primary 
Lig. 29 12/30/75  0-0-0-0 Primary 
Laz. * 2 4/8/76 1-0-0-1 Secondary 
Cea. 29 4/27/76 0-0-0-0 Primary 


Duration of 
infertility until 
initial visit (yr.) 











History of 
previous marriage 






AIH* (No.) 





6 None None 6: 
i None None 8. 
5 None None 5 
2 None . Hay fever 6 
3 None None 4 
4 Patient married None 6 

for 4 yrs., no con- 

ception 
5 None None 4 
4 None Asthma 5 
TA None None 5 
3 Patient married for None 5 

5 yrs., no concep- 

tion. Husband had 

one child 
5 None None | 
7 None None 2 


Suspected cause of infertility of all these patients was unexplained. Male factors were all normal. 


*In menstrual cycles. 


Table II. Relation of MIS-agg in cervical’ 
mucus extracts to PCT's and to sperm 
agglutination in vivo 


Description of PCT's 





Patient Sperm dumm in vivo 
Sch. All dead Not done 
Wei. — All dead Dead agglutinated Rem (4%) | 
Kra. Alive Not done i 
Kah. Some motile " Not done 

i ' sperm z l 
Bad. All dead Not done 
Swe. X All dead Not done 
Fer. ` All dead Not done 
Oli. Not good ‘Not done 
Hen. All dead Not done 
Lig. All dead All sperm dead, 70% aggluti- 
oat nated, head-to-head (few%) 
Laz. All dead Dead agglutinated sperm (10%) 
Cea. Five sluggish Agglutination not seen 

sperm ; 





*Repeated PCT after private gynecologists were informed 
that cervical mucus extracts were positive for agglutination 
in vitro. 


10 per cent agglutination was taken as the titer. The 
sera were also titrated, in similar dilutions, in the Kib- 
rick test. Multiple repeated tests were performed to 
obtain the end-point titers. 

Cervical mucus of known fertile women as control. 
A total of 58 women of known fertility were selected as 
the control group. These women attended the family- 


planning clinic of Metropolitan Hospital Center, New 


York City. Cervical mucus samples were strictly se- 
lected for mucus quality. Exactly the same extraction 
methods and tests were used as described before. 


é 


^— 


Immunoglobulin assay. Immunoplates* were used 
to measure the IgG and IgA contents of cervical mucus 
with the standards for IgG and serum IgA. 
This assay had been performed routinely to assure us 


extracts, 


that cervical mucus extractions were satisfactory. Com- 
parison of immunoglobulin levels between the MIS- 
agg-positive women and known fertile women was also 
done. 
Dialysis. Five cervical mucus extracts (0.2 to 0.5 ml.) 
were dialyzed (dialysis membrane of Viscose Corp.) 
against phosphate-buffered saline (PBS). A volume of 
5 ml. of PBS was used for the initial three hours, then 
100 ml. for three hours, 100 ml. for three hours, and 
finally 500 ml. for 15 hours. Thus, 24 hours of dialysis 
was done. The dialyzed cervical mucus extracts were 
tested for MIS-agg. Each PBS batch was also examined 
for agglutination activity. Three patients’ sera with 
high F-D titers were also chosen for this procedure, 
and | ml. of each serum was dialyzed against PBS, with 
10 ml. of PBS for the initial three hours, 100 ml. for 
three hours, 100 ml. for three hours, and finally 1,000 
ml. for 15 hours. Thus, 24 hours of dialysis was done. 
The dialyzed sera were titrated in the F-D test. Each 
PBS batch was also examined for agglutination activity.’ 
Clinical information and follow- -up. Full clinical his- 
tories znd previous infertility work-ups were obtained 
by interviewing couples, as well as their private doctors. 
The pestcoital tests (PCT's) were perfgrmed by 10 dif- 
ferent referring gynecologists. The use of condoms as, 
a therapeutic procedure had been instructed when the 


*Hyland Div. Travenol Labs., Inc., Costa Mesa, California. 
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Table III. Laboratory results of 12 women with 
positive MIS-agg in cervical mucus extracts. Actual 
pertentages of agglutination and dilution titers for 
both macroscale and microscale tests* 


% in undiluted 
extractt Titer 









Macroscale 


Patient Date agglutination 
Sch. 5/7/73 99 2 ]:lł = 1:4 
4/16/75 86 = 1:32 = 1:4 
Wei. 3/8/74 23 zl Neg. 
7/13/76 55, = I 
Kra. 4/29/75 19 > 1:1t Neg 
Kah. 9/25/74 41 1:1 Neg. 
Bad. 3/23/74 30 2 1:lt = ]:l 
8/13/75 35 ij 1:4 
Swe. 5/19/75, 64 21:16 z 1: 
8/12/76 54 1:8 1:4 
Fer. 12/4/75 24 zl Neg. 
Oli. 6/30/75 15 = 1:1 Neg. 
Hen 10/24/75 15 zl Neg. 
4/1/76 84 = 1:8 zl 
Lig. 2/4/76 70 = 1:8 > 1:1 
8/5/76 54 = |:lł — 
Laz. 4/8/76 56 1:4 = 1:8 
Cea. 4/27/76 30 1:4 > 1:] 


*Results of initial samples and later samples are shown. 


fPercent of agglutination in undiluted cervical mucus 
extracts. 


Indicates insufficient samples for titration tests. 


test showed a positive result. Retests of cervical mucus 
were suggested every three months. Complete follow- 
ups were made at the time of tabulation in September, 
1976. 

Clinical features. 

Type of infertility. Ten of these patients presented with 


primary infertility of three to seven and a half years’ - 


duration upon initial referral to our Laboratory. Two 
patients had secondary infertility. All 12 patients are 
listed in Table I, along with a number of clinical fea- 
tures. One of these (secondary infertility) patients was 
Mrs. Kah., who had conceived four years after mar- 
riage. She used oral contraceptives for three years and 
then complained of an infertility problem for the next 
two years. Mrs. Laz., the other patient, complained of 
infertility after two years of marriage. The only posi- 
tive finding was the repeatedly unfavorable postcoital 
test. She conceived three years after marriage. She was 
referred to our Laboratory because of secondary in- 
fertility of about five years’ duration. To summarize, 
both secondarily infertile patients demonstrated some 
degree of infertility before their conception. 

History of pafus marnage and conception, Two pa- 
tients (Mrs. Swe. and Mrs. Lig.) had been married 
before, without conceiving for four and five years, 
respectively. One patient's husband (Mr. Lig.) had 
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Table IV. Laboratory results of sperm agglutination 
in the sera of 12 women with positive cervical 
mucus extracts* 










% of Kibrick 
Patient Date agglutinaliont Tuer - test 
Sch. © 3/19/73 45 1:64 1:32 
9/14/75 56 1:128 1:32 
Wei. 8/18/73 57 1:128 1:16 
7/14/76 57 1:256 1:16 
Kra. 4/29/75 15 1:4 1:8 
10/20/75 Neg. l:16 
Kah. 8/5/74 20 1:4 Neg. 
4/9/75 Neg. Neg. 
Bad. 9/19/74 28 1:64 1:64 
12/9/75 23 1:128 1:16 
Swe 5/19/75 86 _ 1:4 Neg. 
. 8/12/76 10 1:4 Neg. 
Fer. 6/6/75 58 1:16 Neg 
12/4/75 19 1:64 Neg. 
Oli. 6/30/75 10 1:4 1:4 
10/14/75 Neg. 1:4 
Hen. 9/25/75 Neg. Neg. 
Lig. 19/30/75 29 1:4 1:16 
Laz. . 5/2/76 Neg. 1:4 
Cea. 4/27/76 Neg. Neg. 


*Serum results of samples at initial and later visits are 
shown. 


TAt titer 1:4. 


Table V. Immunoglobulin in cervical mucus extracts 


No. of IgG IgA 
cases | (mg./ml.) | (mg./ml.) | IgG/IgA 
10 9 


MIS-zgg- 0.168 0.049 5. 
positive 
samples 

Fertile samples 45 0.427 0.106 4.3 


remarried and his first wife was "easily impregnated" 
according to his statement. The present couple has 
been infertile for three years. This indicates that in- 
fertihty factors remained in these women. 

Suspected cause and male factor. All of the couples 
presented with unexplained infertility, i.e., all of the 
couples had had extensive infertility work-ups includ- 
ing laparoscopic or culdoscopic investigation. Thyroid 
profiles were normal. All ovulated regularly. Endome- 
trial biopsy was normal. Hysterosalpingography re- 
vealed patent tubes and endoscopic examination re- 
vealed normal anatomy. 

All the patient's husbands had no histories of clinical 
urologic disorders except for one husband (Mr. Hen.) 
with a history of varicocele. A variococelectomy had 
been performed on this husband. The sperm count 
subsequently improved. At the time of initial referral, 
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Table VI. Follow-up summary of women positive for MIS-agg in cervical mucus extracts. Relation to condom 
therapy, titer changes, and pregnancy outcome 

















Duration of 
condom use 
(mo.) 
















Serum 
F-D change 


Cervical mucus 
MIS-agg change 


Judgement of 


Patient condom therapy 


Pregnancy outcome 






Sch. 12 No change No change Ineffective No 

Wei. 12 No change No change Ineffective No 

Kra. 6 Negative ( — Effective In the fifth cycle* 
Kah. 13 Negative Negative Effective In the second cycle* 
Bad. 7 No change No change Ineffective No 

Swe. Continuing 1 t 1 No 

Oli. 3 Negative Negative ^ Effective No ; 

F er. Not used T No change 1 In the first cycle* 
Hen. 6 No change — Ineffective No 

Lig. Not used Tf t t No 

Laz. Continuing T t1 T No 

Cea. Continuing T t T No 


"Indicates cycles after discontinuation of condom therapy (or effort at achieving pregnancy). 


tIndicates sample could not be evaluated. 


his semen analysis revealed 1.9 ml. total volume, 
36 x 108 cells per milliliter, with 60 per cent motiltity. 
We believed these figures were not significant with re- 


spect to infertility. The semen analyses of the other . 


husbands were normal and confirmed by semen 
analysis at our Laboratory. It seems safe to conclude 
that the male factors did not contribute to any couple's 
infertility presented here. | 

PCT's. A rather distinct picture was recorded, as 
shown in Table II. Eleven of 12 patients showed bad 
PCT's, described as "all dead" sperm, "few sluggish 
sperm," etc. All these patients had multiple PCT's with 
similar results. Only one patient (Mrs. Kra.) showed a 
good PCT. Sperm agglutination was never noted by 
the referring doctors who performed the PCT's. Four 
of 12 patients underwent PCT's after the referring 
doctors were informed that cervical mucus extracts 
were positive for agglutination. Three patients then 
had positive agglutination detected in the cervical 
mucus. This is the first report of visualization of sperm 
agglutination in cervical mucus in vivo. 
Artificial insemination, husband (AIH). All patients had 
had AIH, as indicated in Table I. Most of the patients 
underwent AIH for multiple cycles. Unfavorable 
PCT's and empiric observations probably led the pri- 
vate gynecologists to perform this procedure, but all 
were unsuccessful. 


Results 


Laboratory findings. Twelve women of this group of 
450 were found to have cervical mucus that was posi- 
tive in the MIS-agg test, for an incidence of 2.7 per 
cent. In the group of 58 fertile women, all had negative 
results of the MIS-agg test. The actual percentage of 


agglutinated sperm in the undiluted cervical mucus 
extracts and the dilution results are shown in Table III 
for the 12 positive cases. In six of the 12 women, sperm 
agglutination was observed to be higher than 50 per 
cent in the undiluted cervical mucus extracts. Nine of 
12 patients could be tested for MIS-agg titration of 
cervical mucus extracts. In four of these nine patients, 
we were able to detect the end point of titration. These 
results were 1:1, 1:1, 1:4, and 1:4. The titers of the 
other five patients were = 1:8,z 1:8,2 1:16,2 1:32, 
and = 1:32. In three patients we were unable to titrate 
at all because of' small sample size. These titers were 
= 1:1. For comparison with the results on serum, 
Table IV shows the actual percentage of agglutinated 
sperm and their titration results in the sera of these 
women, as determined by the F-D test. The sera of nine 
of these 12 patients were positive by F-D test. Sperm 
agglutination of 10 to 58 per cent was observed at a 
titer of 1:4. The highest titer seen was 1:256, in Mrs. 
Wei. Three of these 12 patients showed negative F-D 
tests, although the mucus tests were positive. This sug- 
gests the local production of MIS-agg factor in the cer- 
vical mucus. In general, the titer seems to be higher in 
serum than in cervical mucus extracts. Only one excep- 
tion was seen (Mrs. Swe., in whom the cervical mucus 
extract titer was = 1:16 and the serum titer was 1:4). 
This could be another example suggesting local pro- 
duction of MIS-agg factor in the cervical mucus. 
Fight of 12 patients showed positive macroscale 
agglutination in the cervical mucus extracts (Table III). 
The highest titer was = 1:8. The sera of seven of the 
12 patients showed positive results he Kibrick test 
(Table IV). The highest titer was 1:64. In general, the 
F-D test showed much higher titers than did the Kib- 


Volume 129 . 
Number 4 


rick tests. The sera with low titers in the F-D test did 
not show positive Kibrick tests (Mrs. Kah. and Mrs. 
Swe.). These two negative actual Kibrick samples were 
examined microscopically, and the presence of small 
head-to-head clumps was observed. All the cervical 
mucus mixtures tested had pH levels above 7.0 to 8.0. 

The assumption that the immunoglobulin level of 
cervical mucus extracts is higher in the positive MIS- 
agg group than in the fertile control group was refuted 
(Table V). On the contrary, more IgA was measured in 
the fertile group. The average of the IgG/IgA ratio in 
the MIS-agg group was 3.9 and that in the fertile group 
was 4.3, showing essentially no difference between the 
IgG/IgA ratios in the different groups. 

Dialysis results were obtained for five of the cervical 
mucus extracts. No loss of activity or decrease of titer 
was observed. The PBS dialysate also showed negative 
results. Similarly, when the dialyzed sera were tested, 
no decrease of titer in the F-D test was observed. The 
PBS dialysate again showed negative results. 

Follow-up study. Seven of these 12 patients used 
condom therapy for three to 13 months (Table VI). 
Two patients did not use this therapy, because of their 
own decision. Three other patients are currently using 
this therapy. Two patients (Mrs. Kra. and Mrs. Kah.) 
became pregnant during the course of our follow-up at 
the end of condom therapy. This implies about a 30 
per cent success rate for pregnancy with condom ther- 
apy, in patients in whom MIS-agg was positive in the 
cervical mucus extracts. The condom therapy was used 
for six and 13 months, respectively. The antibody activ- 
ity became negative. The patients became pregnant in 
the fifth and second menstrual cycles, respectively, 
after condom therapy was discontinued. Therefore, 
these are two documented cases in which condom ther- 
apy was successful in the treatment of unexplained in- 
fertility. The third woman who became pregnant was 
Mrs. Fer. The result in the cervical mucus extract 
showed 24 per cent agglutination at titer = 1:1. It is to 
be noted that this patient became pregnant with a 
relatively low titer. 

Mrs. Oli's titer became negative in;the cervical 
mucus extract, as well as the serum, after three months' 
use of condom therapy. The initial titer was also low in 
this patient. This could suggest that condom therapy 
decreases the titer locally as well as in the serum of the 
patient whose initial titer is relatively low. The three 
pregnancies have been uneventful to date. No titer 
changes in the cervical mucus extracts or sera were 
observed with gentinuous condom usage for one year's 

- duration fdr the other two women (Mrs. Sch. and Mrs. 
Wei.). These patients' initial titers were very high. In 


\ 
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the undiluted cervical mucus extracts in these two 
women, over 50 per cent of sperm were agglutinated. 
The repeated AIH efforts failed to result in conception 
for Mrs. Lig. and Mrs. Wei. Repeated intrauterine in- 
semination of washed sperm was unsuccessful for Mrs. 
Lig., despite these efforts to bypass the cervical mucus. 
This procedure, in essence, involved low-speed cen- 
trifuging of the husband’s fresh semen sample, resus- 
pending of the sperm pellet in a 4 per cent human 
serum albumin solution, and inseminating the wife 
with this preparation." 


Comment 


Sperm antibodies in cervical mucus have been re- 
ported previously. Parish and associates’ found IgG 
cytotoxic antibody in cervical mucus in three of 48 in- 
fertile women. The antibodies were not demonstrated 
in sera. Eyquem and D'AlmeidaP tested cervical mucus 
in 59 women with unexplained infertility. In seven 
women the sperm antibodies were demonstrated by the 
immunofluorescent technique and in 12 women by a 
spermatotoxic test. No details of technique and titer 
were described in this report. Coelingh Bennink and 
Menge? found sperm antibodies in three of 13 women 
with unexplained infertility by an immunofluorescent 
test. Two cervical mucus samples were specific for IgA 
antobody and one for IgG antibody. Comparative 
study of the sera, with the same immunofluorescent 
technique, supported the concept of local production 
of sperm antibody, since one patient had negative 
serum and one patient showed a higher titer in the 
cervical mucus than in the serum. In the recent report 
of Kremer and Jager, one woman showed sperm 
agglutination (head-to-head) at microscale titer of 32 in 
the aqueous fraction of cervical mucus. The serum titer 
of this patient was reported as 128. However, the clini- 
cal history of this woman regarding fertility status was 
not described. 

Over 1,000 couples complaining of infertility have 
been seen at our Laboratory, and approximately 15 per 
cent of these woman showed positive results in the F-D 
test.'^ 15 Only 2.7 per cent of the control group was 
found to be positive.’® It is now clear that an identical 
form of microscopic sperm agglutination (head-to- 
head) can also be observed in the cervical mucus ex- 
tracts. Even more so, in a prospective search that was 
initiated after the in vitro observations, sperm agglu- 
tination of the head-to-head form was observed in 
postcoital cervical mucus in three patients tested. The 
percentage of sperm agglutination ranged from 3 to 
10. The authors believe that this is the first report of 
the observation of sperm agglutination in the PCT it- 
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self. It has to be noted, however, that these postcoital 
sperm were all immotile. The explanation for this 
coexistence of sperm-immobilization phenomenon 
and sperm agglutination phenomenon in the PCT 
speciman observed is not clear. 

The local production of agglutination to Candida al- 
bicans has been published.’ In our study, the sperm 
agglutinin was found only in the cervical mucus ex- 
tracts but not in the sera in three of these patients. In 
another patient the cervical mucus titer was higher 
than that of serum. These findings suggest that the 
sperm agglutinin is produced locally, i.e., in the cervi- 
cal tissue. The possibility of eventual leakage of sperm 
agglutinin from the cervix into the general circulation 
is also supported. 

The immunoglobulin assays of cervical mucus ex- 
tracts of 10 MIS-agg-positive women and their com- 
parison to those of the fertile group do not represent 
a suitable method for assessing the presence of sperm 
agglutinin. A monospecific immunofluorescent tech- 
nique would seem to be an ideal approach for de- 
tecting the sperm-agglutinating immunoglobulin class. 

Our routine F-D test on serum judges the percentage 
of agglutinated sperm at a dilution of 1:4. For this 


particular report, we actually titrated the sera in the 


F-D test, in order to try to evaluate the strength of 
antibody activity by the titer. It seemed then that the 
higher the percentage of agglutinated sperm at the 1:4 
dilution, the greater the end-point titer (giving the 10 
per cent agglutination minimum). We felt that the sera 
showing more than 50 per cent agglutination at a dilu- 
tion of 1:4 could be expected to show an end-point 
titer of greater than 1:32. The correlation between the 
percentage of agglutinated sperm at a dilution of 1:4 
and the end-point titer of agglutination should be 
further studied in the future in order to obtain a better 
assessment of the strength of sperm agglutination ac- 
tivity. In studying cervical mucus, the small amount of 
material is always a problem. For this reason, the per- 
centage of agglutinated sperm in undiluted cervical 
mucus extracts seems to be a reasonable determination 
to detect the strength of antibody activity. 

The dialysis of the cervical mucus extracts, as well as 
the sera, failed to result in a loss of activity. We must 
note that the sera studied were positive in the Kibrick 
test, as well as the F-D test, and this would very likely 
explain the discrepancies between our result and that 
of Boettcher and Kay," since they studied sera that 
were F-D positive but Kibrick negative. 

In our experience the predominant findings in the 
MIS test have been an immobilizing phenomenon, 7 
the tabulation of which was excluded from this report. 
Occasionally unextractable thick or low pH cervical 
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mucus, usually below pH 6.5, was responsible for posi- 
tive immobilizing results. The sperm-agglutinatign 
phenomenon in the cervical mucus extracts was found 
to have no relation to the abnormal pH. 

We have shown that even the minute amounts of 
cervical mucus that were studied showed sperm 
agglutination both in vitro and in vivo. The sperm cells 
subsequently have to swim in the abundant endometri- 
al and tubal fluids. One could thus postulate that most 
of the sperm cells may well become agglutinated within 
the time needed to reach the ampulla, thus reducing 
the possibility of fertilization. We have shown that 2.7 
per cent of 450 women showed a positive result in our 


. MIS-agg test. However, we should note that this value 


might be even higher since we were not critically 
search:ng for this phenomenon in the earlier members 
of this group of 450. A better value may be determined 
from cur continuing study of such cases. 

Aiter condom therapy, several patients showed de- 
creased titers, with antibody activity becoming nega- 
tive. Two documented pregnancies were reported 
among the seven patients who completed use of this 
method. The results indicate the recommendation to 
use condom therapy for six to 12 months. If no de- 
crease of titer is found, further condom therapy would 
probably be hopeless. 

Many immunologic diseases are more prevalent in 
women than in men. Sperm agglutination in the 
serum is found twice as often in women as in men in 
our Laboratory.'? The reasons are not known. It is em- 
phasized here that, as the present data show, the MIS 
test must be done to determine a possible positive re- 
sult in cervical mucus extract if the F-D test shows a 
positive result in the serum; even if the F-D test is nega- 
tive, the MIS test has to be carried out to detect locally 
produced sperm antibody as a cause of infertility. As 
for other indications for antibody testing, a poor PCT 
should surely indicate a need for antibody tests, but 
even a satisfactory PCT does not always exclude a posi- 
tive result if antibody testing is done.” Discussions of 
local immunity have been presented elsewhere, espe- 
cially relating to criteria of evaluation and possible 
mechanisms for the female reproductive tract.” For 
the future, the relevant sperm antigens have to be iso- 
lated, and precipitation tests with these soluble sperm 
fractions have yet to be accomplished. Our Laboratory 
is now engaged in the extraction and isolation of these 
agglutinogens. 


We wish to express our gratitude Wege referring 
doctors and to Ms. Phyllis Davis, Ms. Barbara Harlin, 
and Mr. Phillip Lade for their excellent technical assis- 
tance and to Ms. Ann Burke for her typing. 
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Primate model for the evaluation of vaginal contraceptives 


L. J. D. ZANEVELD 
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A good animal model that simulates the kuman subject has not been available for the 

. evaluation of the in vivo effectiveness of vaginal contraceptives. Aftar careful consideration, 
The stumptailed macaque (Macaca arctoides) was studied for its applicability since it has 
a reproductive tract similar to that of the woman, is easy to handle, does not require 
tranquilization or anesthesia when the contraceptive is deposited, and breeds and 
conceives readily under caged conditions. The reported observations show the usefulness 
of this animal. Both postcoital sperm motility studies and breeding experiments were 
performed with the Use of Delfen vaginal cream and K-Y jelly. K-Y jelly had no effect on the 
motility of vaginal spermatozoa or on the conception rate of the primates. Although Delfen 
vaginal cream consistently immobilized ali spermatozoa in the postcoital test, half of the 
animals became pregnant within an average of 3.7 breeding cycles. These results illustrate 
the discrepancy between spermicidal tests and fertility measuremerts, and it is 
recommended that primate-breeding experiments be performed before a spermicide is 
evaluated in women as a contraceptive. (AM. J. OBSTET. GYNECOL. 129: 368, 1977.) 


PRESENTLY AVAILABLE vaginal (chemical) con- 
traceptives. function by immobilizing spermatozoa. 


Normally, the sole criterion used to evaluate their con- ` 


traceptive activity is a series of in vitro tests where 
spermatozoa are incubated with dilutions of the sper- 
micide and observed for motility after certain periods 
of time.” ? If satisfactory immobilization razes are ob- 
tained, proper toxicologic studies are performed, in- 
cluding vaginal tolerance tests. The spermicides are 
subsequently immediately tested in women as con- 
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traceptives, notwithstanding the frequent lack of corre- 
lation between in vitro and in vivo observations, par- 
ticular-y regarding sperm motility and fertility. 

It has been well established that vaginal contracep- 
tives are less effective than the hormonal contracep- 
tives or the intrauterine contraceptive device (IUD). 
Failure rates have been estimated to vary from 3 to 30 
per 100 woman years, depending on the spermicide 
and- the. population using it." ? This variable and re- 
latively high failure rate is usually blamed on mistakes 
in the application of the spermicide, i.e., too long be- 
fore intercourse, not deep enough into the vagina, lack 
of reinsertion at repeat intercourse, etc., rather than a 
poor contraceptive activity of the spermicide itself. Al- 
though rules certainly have to be followed for the 
optimal use of the compounds, the assumption that 
the incorrect use of the spermicides is the major reason 
for their lesser contraceptive effectiveness may be 
unfounded. 

Once spermatozoa are deposited vaginally, they pass 
within minutes into the cervix at midcycle and begin 
their transport through the femalWwegenital tract. 
Therefore, not much time is available in vivo for the ' 
vaginal contraceptives to exert their spermicidal activ- 
ity. Further, decreased effectiveness may be due to a 






T lice Factors can 
evaluated’ in vitro. di Ud seem essential, 
ore, to perform i in vivo studies to determine the 
i raceptive activity of a vaginal contraceptive before 
the population at risk: is subjected to undesired par- 
 enthood because for one reason or another the in vitro 
observations do not hold true in vivo. Additionally, it 
would be advantageous to know if a new contraceptive 
is more effective than others already available on the 
. market, as well as its ultimate effectiveness under ideal 
. conditions of insertion and intercourse. 

Two types of in vivo tests are possible: (1) postcoital 
tests, and (2) breeding experiments. The human 
| postcoital test has been used by several investigators to 
compare the relative. effect. of spermicides on the 
motility and cervical mucus penetrability of vaginal 
spermatozoa."? Although these tests are certainly 
more indicative for the in vivo activity of a a spermicide 
than the in vitro tests, they are still not conc lusive since 
the collected and observed spermatozoa may not be the 
ones that fertilize. Definitive statements concerning the 
effectiveness of sper micides can, therefore, be made 
only after breeding experiments. 

Few authors have attempted to determine the anti- 
fertility activity of spermicides in animal species. Some 
extremely limited observations were described by 
| Carleton and Florey,'? Millman," and Hartman,” who 
-found, at best, a 50 per cent inhibition of fertilization 
with the dog and rabbit as experimental animals. 
In à short communication, Chang" evaluated eight 
spermicides in the rabbit and found that only three 
possessed. contraceptive acuvity (Delfen | cream,* 
t and Lactikol vaginal jelly), de- 

pressing fertility by a approximately 40 to 50 per cent. 

The results with. the Delfen cream in the rabbit were 
confirmed bv Zaneveld and associates, * Newell and as- 
-sociates," and Homm and associates.!? The last group 


Ramses v vaginal jellyt 


us of. authors also showed that Delfen foam depressed 


conception in the rabbit more than did Delfen cream 


“but still did not completely prevent fertility. Both of 


"m these preparations were more effective than Preceptin 
Ts. gel.* The limited effectiveness of vaginal spermicides 

in the rabbit has been mostly ignored because the rab- 
n i bit genital tract varies from that of the woman and 
s M mechanisms of sperm transport may take 


rly through the cervix. A more suitable 





des "Ortho Phar m. € OTD, Raritan, New Jersey 
_  tJulius Schmid, Inc, New York, New Vark 
 iDurel Pharmaceutical, Inc., Mount Vernon, New York. 

















Evaluation of vaginal contraceptives 369 





Fig. 1. The cervix, uterus, and Fallopian tubes T a 
stumptailed macaque (Macaca arctoides). Note the relatively 
straight cervix. 


animal species is necessary, therefore, if correlations 
are to be made with the human subject. 

The only group of animals with a reproductive tract 
similar to that of the woman is the nonhuman primate. 
Even among nonhuman primate species, only a few 
have a straight cervix. Further, the primate should be 
easy to handle so that insertion of the cream can be 
performed without anesthesia or tranquilization. The 
male should be willing to breed readily without exten- 
sive foreplay, i.e., within minutes of placing the cream 
into the vagina. Finally, the females should conceive 
reacily under caged conditions. After careful consid- 
erations, only the. stumptailed. macaque (Macaca 
arcicides) seemed to conform to all these requirements. 
Therefore, the applicability of this animal for vaginal 
contraceptive studies was determined by evaluating the 
effectiveness of Delfen cream (nonylphenoxypoly- 
ethoxyethanol), the most effective vaginal cream on 
the market today, according to postcoital’ and rab- 
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imially a sianed the mon act alien. 30 heconds to 2 
mu utes of inspection. The female was removed from 
the male immediately after ejaculation as indicated by 
~ the cessation of penile thrusts by the male and the 
emos of the penis: from the vagina. Pregnancy y was 
* < determined by the absence of menstruation, by rectal 
ies palpation, and finally by parturition. Once. the study 
oe had. begun, the females were bred during each 
dee menstrual cycle without interruption until pregnant or 
until the termination of the study. 

: Postcoital tests were performed by collecting 0. 1 ml. 
T vaginal fluid with a syringe and plastic catheter: (1) 
immediately after separating the male and female, (2) 
On inutes later, and (3) 45 minutes later. The per cent 
motility was determined by. counting. 100 spermatozoa 
. under the microscope. No differentiation was made 
Petween: slow and rapid. Or stationary and forward 
movement. Besides the animals treated with K-Y jelly 
id Delfen. cream, a control group was included for 
notility. studies that received no agent at all. The 
g-term antimotility effect of Delfen was determined 
by repeat breeding experiments without reinserting 
e cream. After the initial application of Delfen, each 
nimal was bred four times, 30 to. 45 minutes apart, 
id the spermatozoa were collected immediately from 
e^ vagina after each coital event. 
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The results of the postcoital motility exp : riments are 
shown in Table L K- Y jelly. had no „effect on the 
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the untreated control animals. Delfen consist 
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tion rate. when ‘compared to the average FQ of the 
| animals. based. on their previous breeding records (Ta- 
ble In. All but one animal became pregnant during the 
first” breeding | cycle. "E he. exception. never became 
pregnant and may well have developed some sort of 
reproductive tract anomaly. It is highly unlikely that 
the improved fertility rate is due to the K-Y jelly; more 
ikely, the improvement was caused by our breeding 
schedule during the experiments which differed from 
the usual schedule. In our colony, the males and 
females are normally kept together for the entire day 
- on each of the five days during the midcycle period 
^ whereas our protocol permitted the animals to breed 
2 -only intermittently. Since we found that the stump- 
tailed macaque will ejaculate as much as 10 to 16 times 
An one. hour, the. sperm reservoir would be entirely 
L depleted. ina short period of time. Keeping the male 
; is and female together for more than two or three ejac- 
.. ulates serves little in regard to conception, there- 
| fore, and intermittent separations allow the sperm res- 
ervoir t to be replenished. Additionally, different males 
were. used. as much as possible for each coital event in 
our study. 

E On the basis of in vitro experiments which showed 
| that the motility of human spermatozoa is disi by 
treatment with K-Y jelly, Tagatz and associates"! and 
Goldenberg and White suggested that K-Y “jelly 
should not be used in subfertile couples. However, 
postcoital or fertility tests were not performed by these 
authors. and ‘our results indicate that, at least in 
the. primate, K-Y jelly has no detrimental effect on 

| conception. | | 
B Two. sets. of. Delfen experiments were performed, 
. one year apart. The results were essentially identical in 
both cases (Table. HI). Three of the six animals became 
pr egnant during the first year and four of the six be- 
came pregnant. during the second year. As compared 
to K-Y jelly, Delfen. had significant contraceptive prop- 
erties since many more breeding cycles were required 


















to obtain the pregnancies with Delfen. If we included 
all results, the average number of breeding cycles with 
Delfen was 3.7, although. this might have been much 


higher if the animals had been bred for longer periods 
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ds to insert ike : Delfen A e 
eres coitus is of concern. It shows that 


in two ways: (D Not all ers spermatozoa a 
mobilized by the vaginal contrac eptive | because 
rapid passage into the cervix, and (2) spei mm 
not essential for conception as long as ' “fer 
(ovum penetrability) remains. The first possi 
most likely explanation. Even though. all spermai 
were immotile- in the. postcoital test, the observe 
spermatozoa may not have been the fertilizing ones 
Therefore, our results emphasize that postcoital: test 
are not AE: indicative of the e coti a 











one edid expo ora on ‘thie locomotion of the 
spermatozoon alone. ae 
The discrepancy between the in vitro. and postcoi 
tests on the one hand and the breeding experiment 
the other indicates that the latter test procedure i E 
sential before a spermicide i is placed on the market 
contraceptive. Further, it would seem. impor tant tc 
corporate into vaginal contraceptives. not onl ag 
with spermicidal properties but also- some with o 
antifertility mechanisms, for instance, those that p 
vent the fusion of spermatozoa with the o 
practical applicability of sperm enzym 
prevent the. penetration « of 
the zona pellucida. as vagina 
cay established i in the e rabbit? 
mate.? uu 
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` A histologic study ‘of 40 postmortem specimens of vagina, uterus, and ovaries obtained 
from fetuses, infants and children revealed vaginal or ectocervical adenosis i in eight cases - 

lycystic ovaries in 13 cases (32.5 per cent). All cases of adenosis 

were associated with polycystic ovaries and moderate to marked theca luteinization. Five 

. patients who had adenosis died of diseases of the central nervous system (CNS) such as - 

de. cerebral. injury. and hydrocephalus. A total of seven of 13 cases or 53.8 per cent with 

MES polycystic ovaries had CNS diseases. The possible roles of neurogenic and hormonal 

factors in the pathogenesis of these conditions are discussed. (AM. J. OBSTET. GYNECOL.. 
129: 374, 1977.) 
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| anda adenosis in women i with a eee of ak expo- common aa in ovaries i a and £ 
sure to. diethylstilbestrol (DE S) have stimulated interest Chorionic gonadotropins may influence follic 
: e thence of. hormones. on "He dev Ms development during the newborn period. It is 


that alter ed hormonal levels of either mater ela - f 
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amined. ‘grossly. The v vagina and cervix were cut lon- 
. gitudinally and were blocked entirely. The number of 
these longitudinal blocks varied from six to 12 with an 
average of eightin each case. The ovaries were bisected 
and were totally embedded for histologic examination. 






Representative sections from the uterine fundus and 
Fallopian tubes were also included in each case. All 
blocks were processed i in a routine fashion and stained 
. with hematoxylin and eosin. Mucicarmine stain and 
3 qperigdi acid-Schiff for mucin were used occasionally. 
"Phe reviews of the history or of the specimens were 
e conducted independently and were correlated later 
th special attention to prenatal DES exposure. 
Vaginal adenosis was characterized by the presence 
f glandular epithelium or its secretory products in the 
vaginal wall, including the vaginal fornices.'? Presence 
of g landular. epithelium on the portio vaginalis of the 
e vix. is interpreted as “ectropion,” “ 












ectopy," or "ero- 





sion" in the literature. These terms, however, are mis- 
leading and may convey the description of eversion, 
i rning. out of the squamous columnar junction, and 
ven an inflammatory lesion. They were used only in 
: de described context in the present study and in- 
d cluded cases where there was direct continuity of the 
~~ glandular epithelium of the endocervix with that on 
A the portio vaginalis. The term “ectocervical adenosis” 
© was used to describe the foci of glandular epithelium in 
ae the ectocervix, in proximity with the basal epithelium, 
away from the squamocolumnar junction; it is a cervi- 
il counterpar t of the vaginal adenosis. The adenosis 
which was detected onlv on microscopic examination 
EE vas designated as occult adenosis. This term was sug- 
aa by Sandberg and associates? 
— assification of vaginal adenosis. 

^ Our criteria for the polycystic ovary, a modification 
[m of. those of DeSa* and Spivak? included ovaries in 
Pss w 'hich. the cystic follicles measured more than 1 mm. in 
internal diameter and occupied more than 50 per cent 
.. of the cut surface. The degree of luteinization of theca 
i -. cells was graded as mild, moderate, or advanced by the 
: > criteria of Kraus and Neubecker.® 





















in their. clinical 


Results 

There was no history of prenatal exposure to 

^ .nonsteroid estrogens, progesterones, or other hor- 
:, mones in the 40 cases studied. Of these 40 cases, 8 
(20 per cent) showed occult adenosis of the vagina or 
~~ ectocervix which was detected only on microscopic ex- 
 amination. The vaginas in these eight cases were nor- 
mal grossly gnd were free from gross anomalies such as 
_* transverse mucosal ridges. The adenosis was found in 
one of four stillborn j in nfants, three of 22 neonates and 
















faginal adenosis and polycystic ovaries 875. | 


Fig. 1. Vaginal adenosis. A gland lined by mucinous epithe 
lium in proximity of the basal layer of the squamous epit 
lium. (Hematoxylin and eosin, Original magnification x 156.) 


infants, and four of 14 children. The location of the 
adenosis was in the fornix in three cases, lateral vaginal 
wall in two cases, and ectocervix in three cases (Table |. 
1). In all eight cases, the glandular epithelium was inti- E 
mately associated with the basal layer of the squamous 
epithelium (Fig. 1). The glandular epithelium of the 
adenosis was of the endocervical type with cuboidal or XR 
columnar cells. The number of glands varied from one |: E 
to a few, and some of the glands did contain muc usc 2 
Cervical ectropion (eversion) was not recognized byo 
gross examination, but three cases of ectropion. (ever : 
sion) were found microscopically. None of these cases | ad 
showed adenosis or cystic ovaries. 








Polvcystic ovaries were found in 32.5 per cent or 13- =- 
of the 40 cases examined. Polycystic ovaries were found 
in all eight cases of occult adenosis and were associated 
with a moderate or advanced degree of theca luteiniza- 
tion (Table 1 and Fig. 2). However, five of 32 cases in 
the nonadenosis group revealed a comparable degree 
of cystic ovaries (Table II). 

The cause of death was directly related to disease of 
the central nervous system (CNS) in seven of the 13 
patients with polycystic ovaries (53.8 per cent), includ- 
ing five patients who had both adenosis and polycystic 
ovaries. In the latter group, two deaths were attribut- 
abie to hydrocephalus and three were caused by 
trauma to the CNS (Table I). Two cases of CNS disease 
were present in the nonadenosis group (Table II). 

Microglandular hyperplasia (Fig. 3): was found in the 
endocervical glands of one stillborn infant, nine neo- 
nates, one infant (five months old), and one child (12 
years old). In three of these 12 cases (a stillborn infant, 
an infant, and a child) microglandular hyperplasia 











‘Fig. 2. Cross section of a Biss stic ovary, depicting the cysts of varying sizes. Inset deinonsrates the 
theca leutinization in the walls of the cysts. (Hematoxylin and eosin. Original magnification x400; i. 


inset x 15. à 


< Table I. Eight cases with adenosis and polycystic ovaries 








a . Polycystic 
ps (Agen at death | Autopsy diagnosis areas* ( 9C) 
‘Stillborn Hydrocephalus 90 Lateral wall of vagina 
2 mo. Arnold-Chiari malformation 60 Fornix of. vagina ] i 
LN |. with hydrocephalus MA 
3mo. . Ventricular and atrial septal defects 50 ^ Ectocetvix | 20 75. 
 5mo. © Growth retardation, anoxic encephalopathy, 90 Lateral wall of vagin 
x | severe emphysema 
.4yr. - Cerebral injury 50 Fornix oF vagina - 
(Oy — Congenital mitral insufficiency, anomalous 50 Ectocervix 
MM | origin of left coronary artery | : 
d2yr. — . Cerebral injury 75 Fornix of vagina 
15 yt. = mE Cerebral i injury 60 Ectocervix 





Percentage of the polycystic a areas in the ovary was roughly estimated by measurements of the ovary and the cysts. "X 


was abound with adenosis and polycystic ovaries. 


.. Adenosis and polycystic ovaries were not present in the 


du remaining. nine cases. 


Comment | 


Development. of follicular cysts in the ovaries of in- 
fants and children i is a common occurrence * !? How- 
ever, luteinization of the theca interna of the cysts is 
not always remarkable. In the present study, the fre- 
quency of polycystic ovaries was 32.5 per cent, and 


moderate degrees of theca luteinization were a part of 


this process. Luteinized cysts have been: reported i in the 


. ovaries of infants born to mothers with diabetes, ® !! 
m. toxemia,” and Rh incompatibility. " Chorionic go- 








nadotropins are elevated in mothers with diabetes or : 3. 
toxemia.!^ ” Chorionic gonadotropins may have some . 
effect on follicular cyst formation during the newborn 
period and may. account tor the conspicuous luteiniza- . ‘5 
tion. | i | P 

According to Krause and. Neubecker, € juteinizatio . 
of the theca interna is. seen ‘more frequently and. toa’. 3 
greater extent in instances where death has occurred. .— 
rond In the presen pint four children who had e 











more children ie both: “ade fe n and -polye stic 
ovaries had hydrocephalus. The association: betweet 












E number of instances,’ “not dear ‘whether the 
= pathogenesis is related to the. etiology of the hyd- 
cephalus or to the resulting compression of the hy- 
pothalamus. It is currently maintained that the path- 
5 ogenesis. of the polycystic ovary syndrome, at least in 
~ adults, is influenced by the relationship between the 


“hy pothalamic, pituitary, and ovarian axis." 








Tc The frequency of occult. vaginal and ectocervical 
2 'ddenosis was 20 per cent in this series. Vaginal adenosis 
| occurred in 15 per cent or five of 33 stillbirths and 
= infants dead within one month in the study of Kurman 
and Scully.* According to Linhartova,” the frequency 
EN ‘congenital ectopy was 36 per cent during infancy 
< and childhood. However, in Sandberg's? study, none of 
nae the vaginas from prepubertal patients contained oc- 
| ‘ult adenosis, and it appeared only in postpubertal pa- 
< tients, giving an incidence of 41 per cent in the 22 
— patients in this category. The microscopic findings of 
- ectropion are often associated with occult adenosis in 
.othe portio vaginalis.'* 45, Tf this relationship between 
~~ ectropion and occult adenosis is consistent, occult 
_ adenosis represents distal displacement of the original 
_squamocolumnar junction. However, three cases of ec- 
. tropion in this study were not associated with occult 
= adenosis. Conversely, ectropion was not found in three 
- cases of ectocetvical adenosis. This suggests that the 
ad relationship between: ectropion and ectocervical ade- 
a “nosis. Is. not consistent in these age groups. Perhaps 
< the pathogenesis of ectocervical adenosis is not always 
E : related. to that of ectropio n. 
p ` Histologic examples of proximity between the basal 
a and occult adenosis. support the presumptive evi- 
dence of the origin of adenosis from the basal layer of 
the squamous epithelium. The concept that "reserve" 
.. or indifferent cells in the basal layer of the vagina can 
. differentiate into either squamous or glandular cells 
.has been proved by experimental studies in mice, rats, 
. and dogs.” The vaginal epithelium in these animals 
- varies between squamous and glandular epithelium at 
| different times in the estrous cycle. The human vagina 
does not undergo this transformation. However, under 
< significant levels of circulating steroid hormones, the 
i ~ basal cells of Müllerian derivation w hich remain in the 
< human vagina may retain. their potential for bidirec- 
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Fig. 3. Microglandular hyperplasia of. 

small. closely related, mucus-secreting glands i in 2. conn 
tive tissue stroma. (Hematoxylin and eosin. Original mag- 
nification x 187.) 





Table II. Five cases vith polycy stic ovaries only 






Pie ystic 
areas * 






Autopsy farin 





lyr. Down's syndrome 50 
lyr. Cerebral injury. 60 
1% Tetralogy of Fallot, tracheoesophageal. 60 
yr. fistula | ls 
2 vr. Chronic myocarditis after varicella _ 50 0705 
8 yr. Severe cerebral edema and pituitary infarc- 50... 
tion, cerebellar telangiectasis and E 
hemorrhage 





*Percentage of the eee areas in the ovary was is roughly | 
estimated by measurements of the ovary and the cysts, 


tional differentiation. The theory of metaplasia Or the 
acquired origin of vaginal and ectocervical adenosis is 
most acceptable in association with polycystic ovaties. 
This is particularly true in the children who died of 
cerebral injury in such a short period. 

In this series, the association between polycystic 
ovaries, adenosis, and CNS diseases is striking and may 
reflect neurogenic. and hormonal. influences on the 
hypothalamic, pituitary, and ovarian axis. The combi- 
nation of these conditions is not likely to be produced 
by chance and supports the existence of such influ- 


ences. 
We wish to thank Dr. Bernard Klionsky for his valu- 
able comments and review of the manuscript. 
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G. 


Hydroxyurea was evaluated as a possible radiation sensitizer in 130 evaluable women with 
Stages IIB and IIIB (International Federation of Gynecology and Obstetrics) carcinoma of 
the uterine cervix. This was a prospective double-blind randomized study in which 
hydroxyurea or placebo was compared in conjunction with continuous or split-course 
radiation therapy. Of all patients with Stage IIB cancer without b opsy proof of aortic node 
metastasis, a significant improvement in survival (P « 0.01) was achieved in the hydroxyura 
group (74.0 per cent) as compared to the patients receiving placebo (43.5 per cent). In 
women with Stage IIIB cervical cancer there was a trend toward longer survival in those 
receiving hydroxyurea (52.1 per cent) as compared to those receiving placebo (33.3 per 
cent). However, there was a statistically significant improvement in survival in those 

women with Stage IIIB cervical cancer who had staging done at operation, were found to 
have negative para-aortic nodes, and subsequently received continuous radiation therapy 
(90.9 per cent) as compared to those receiving split-course therapy (29.4 per cent) 

(P = 0.005). (AM. J. OBSTET. GYNECOL. 129: 379, 1977.) 


SINCLAIR! FIRST PROVIDED a basis for the possibil- 
ity that hydroxyurea (HU) could sensitize mamma- 
lian cells to the effects of irradiation. Initially, he dem- 
onstrated that G, and Ges stages in the cell cycle of a 
Chinese hamster are more radiosensitive than the de- 
oxyribonucleic acid synthetic. (S) stage. His subse- 
quent study demonstrated that HU preferentially 
killed S stage cells, while G, phase cells did not progress 
into the S phase but were blocked at the G,-S inter- 
phase. Cells in Gz appeared to progress through mito- 
sis into the G; stage. Therefore, HU would destroy the 
relatively radioresistant cells in the S stage and collect 
the surviving cells at the G,-S interphase, a relatively 
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radrosensitive portion of the cycle. Using isotransplants 
of a spontaneous C3H/He mouse mammary car- 
cincma, we demonstrated that HU in conjunction with 
fractionated irradiation improved tumor responses 
when compared saline plus irradiation in mice.? In our 
initial clinical evaluation of HU as a possible radiation - 
sensitizer, we reported a randomized double-blind 
study in 37 women with Stages IIB (parametrial exten- 
sion) (International Federation of Gynecology and 
Obstetrics, FIGO) and IIIB (pelvic wall extension) cer- 
vical cancer with a comparison of HU and placebo. 
Nore of these patients had staging done by exploratory 
laparotomy and para-aortic lymphadenectomy. There 
was a statistically significant increase in survival in those 
patients who received HU as compared to those receiv- 
ing placebo.’ 

However, with the advent of surgical staging by 
exploratory laparotomy and para-aortic lymphadenec- 
tomy at our Institute, it became evident that a 
significant number of patients with clinical Stages IIB 
and IIIB cervical cancer had metastasis beyond the 
fielc of pelvic irradiation, i.e., metastasis to the para- 
aortic lymph nodes. Specifically, of the first 100 women 
undergoing surgical staging, metastasis to the para- 
aortic lymph nodes was present in 13.6 per cent of 
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Table I. Exclusion from study 


Reasons No. 

1. Refused radium 5 
2. Recurrent cervical cancer (after previous operation) 3 
3. Sigmoid metastases at surgical staging l 
4. Refused treatment J 
5. Refused drug ] 
6. Pretherapy idiopathic thrombocytopenic purpura 1! 
7. Idiopathic thrombocytopenic purpura after 2 l 

wk. of therapy 

8. Admission blood urea nitrogen 95 1 
9. Admission blood urea nitrogen 135 l 
10. Disseminated intravascular coagulation after 21⁄4 J 


wk of treatment 

11. Drug discontinued after 14 wk. of treatment be- 1 
cause of fever and leukopenia 

12. Pelvic exenteration midway through radiation ec 4 
therapy because of vesicovaginal fistula 


Total 18 


Table II. Patient entries 





Classification Total 
State HB 

Surgically staged (negative aortic 10 15 25 

nodes 

Not surgically staged 18 24 42 
Total 28 39 67 
Stage IIIB 

Surgically staged (negative aortic 14 I4 28 

nodes) 

Not surgically staged 9 13 22 
Total 23 27 50 
Stages HIB and IIB 

Positive aortic nodes 9 4 13 
Grand total 50 70 130 


patients with Stage IIB, 36.4 per cent of patients with 
Stage IIIB, and 57 per cent of patients with Stage IV 
disease.* Therefore, with the advent of surgical stag- 
ing, two new prospective randomized trials were initi- 
ated to compare HU and placebo in women with cervi- 
cal cancer. One consisted of those women in whom 
surgical staging (para-aortic lymphadenectomy) was 
done. The second was primarily for those women who 
refused surgical staging or whose medical condition 
would not allow exploratory laparotomy and para- 
aortic lymphadenectomy. This is a report of 130 evalu- 
able women with Stages IIB and IIIB cervical cancer 
who were randomly assigned to receive HU or pla- 
cebo in addition to megavoltage radiation therapy. 


Material and methods 

A total of 148 women with FIGO Stages IIB and 
IIIB cervical cancer were initially entered into the 
study, 41 of whom have been previously reported.? 
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One hundred and thirty women were evaluable. The 
reasons for exclusion of the 18 patients are listed in 
Table I. Seventy-five women underwent surgical stag- 
ing, 66 of whom were evaluable. Seventy-three patients 
did not have surgical staging and 64 were evaluable. Of 
the 66 evaluable patients who underwent surgical stag- 
ing, 38 received HU and 33 received placebo. Sim- 
Jarly, of those patients who did not have surgical 
staging, 27 received HU and 37 received placebo. Al- 
though all 130 patients had clinical Stage IIB or HIB 
cervical cancer, 13 were found to have biopsy proof of 
metastases to the para-aortic lymph nodes. Therefore, 
67 patients were Stage IIB without biopsy-proved aor- 
tic node metastasis (surgically staged and not surgically 
staged), 50 patients had Stage IIIB disease without 
biopsy-proved aortic node metastasis (surgically staged 
and not surgically staged), and 13 had clinical Stage 
IIB or IHIB disease and biopsy-proved aortic node 
metastasis (Table II). 

Initially patients were not stratified for stage or evi- 
dence of metastasis to the aortic lymph nodes. Sub- 
sequently, patients were stratihed for these two pa- 
rameters. Histopathology consisted of squamous cell 
carcinoma in approximately 90 per cent of the patients, 
squamous carcinoma plus adenocarcinoma in 5 per 
cent, and adenocarcinoma in 5 per cent. 

In our initial report? radiation therapy varied in ap- 
proximately one third of the patients. Subsequent to 
this initial study all patients with Stage IIB cervical 
cancer without biopsy-proved aortic node metastasis 
were to receive 5,000 rads to the pelvis in five weeks 
followed by 3,500 to 4,000 rads to Point A by in- 
tracavitary and vaginal radium. Forty-two of the 45 
patients entered into the second radomization received 
such therapy. Of the 67 patients with Stage IIB disease 
receiving only pelvic radiation with or without in- 
tracavitary radium, 56 (83.5 per cent) received therapy 
as outlined, seven received 4,000 rads plus radium, 
three received 7,000 rads, and one patent received 
3,000 rads plus intracavitary and vaginal radium. 

Those patients with clinical Stage IIIB cervical 
cancer without biopsy-proved aortic node metastasis 
entered into the secónd randomization were to receive 
6,000 rads in six weeks to the pelvis to be followed by 
2,500 reds by intracavitary and vaginal radium to Point 
A. However, after the study was initiated a separate 
randomization for radiation therapy was carried out in 
the Department of Radiation Therapy for women with 
Stage IIIB carcinoma of the cervix? Patients with Stage 
IIIB cervical cancer would receive either continuous 
therapy as outlined or 6,000 rads to the pelvis in eight 
weeks by split-course radiation therapy. Both groups of 
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patients would then receive 2,500 rads to Point A by 
intracavitary and vaginal radium. À two-week rest 
period was given in the midportion of split-course 
external radiation therapy. Of those patients with 
Stage IIIB cervical cancer entered into the second ran- 
domization and receiving only pelvic irradiation, 23 re- 
ceived split-course therapy and 23 received continu- 
cus therapy. In our initial report radiation therapy 
was not standardized for the 15 patients with Stage 
IIIB cervical cancer: three received 7,000 rads to the 
pelvis, one received 6,000 rads plus radium, six re- 
ceived 5,000 rads plus radium, three received 4,000 
rads plus radium, one received 3,000 rads plus ra- 
dium, and one patient received 3,000 rads external 
radiation. ; 

In those women with metastasis to the aortic lymph 


. nodes, the plan of treatment was 6,000 rads to the pel- 


vis and para-aortic lymph nodes in eight weeks by 
split-course therapy. This was followed by intracavitary 
and vaginal radium with 2,500 rads delivered to Point 
A. Eleven of the 13 patients with metastasis to the 
para-aortic nodes received therapy as outlined. Two 
additional patients received 7,000 rads to the pelvis 
with 5,000 and 6,000 rads, respectively, to the para- 
aortic nodes by split-course therapy. 

Patients were rdndomly assigned to receive HU or 
placebo. HU was to be administered at a dose of 80 mg. 
per kilogram of body weight every third day, starting 
on the first day of radiation therapy and continued for 
a total of 12 weeks. HU was continued for approxi- 
mately four weeks after completion of radiation ther- 
apy because of the demonstration that HU prevents 
repair of sublethally irradiated cells. Placebo group 
patients received capsules of identical appearance. The 
code was not broken until all data had been tabulated 
and the patients had been followed for a minimum of 
two years. Drug therapy was not administered when 


the white blood cell and platelet counts were less than - 


2,500 and 75,000, respectively, per cubic millimeter. 
After the first seven patients with metastasis to the aor- 
tic nodes were entered into the study, two patients de- 
veloped prolonged leukopenia. We assumed that they 
received HU and that the combination of pelvic and 
para-aortic radiation plus HU at this dose was not 
possible. Therefore, the dose of HU in the next six 
patients with metastasis to the para-aortic nodes was 
decreased to 40 mg. per kilogram every third day. 
Results of patients receiving HU and placebo were 
analyzed for: (1) hematclogic complications, (2) skin 


, Sensitizatign, (3) intestinal sensitization as evidenced by 


severe diarrhea, (4) skipped doses of HU and placebo, 
(5) survival at two years with no evidence of disease, 
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Table III. Survival at two years with NED* 


Stage HB : 


Surgically staged 8 I 8 7 
(negative aortic 
nodes) 
Not surgically 12 6 9 15 
staged E 
Total 20 


Stage HIB: 
Surgically staged 7 7 8 6 
(negative aortic 
nodes) 
Not surgically 5 
staged | = " 
Total 12 11(52.1%) 9 


Stages LIB and HIB: 
Positive aortic nodes l 8 1 3 










Classification 


7(74.0%) 17 


12 


> 
Md 


18 (33.396) 


*No evidence of disease. 


and (6) split-course versus continuous radiation ther- 


apy. All patients had a minimum of two years of 


follow-up and the tumor status of the patient was 
evaluated for evidence of recurrent cervical cancer at 
two years. In women with squamous cell carcinoma of 
the cervix this has been demonstrated to include 95 per 
cent of those patients who developed recurrent dis- 
ease. One patient (Stage IIB, HU, negative para-aortic 
nodes) was excluded from survival statistics. She died 
from meningitis at seven months after therapy, and at 
autopsy examination there was no evidence of persis- 
tent cervical cancer. Patients dead from complications 
of therapy, even without evidence of persistent or re- 
current cancer, were considered dead from cancer. 
Two statistical methods were used for evaluating the 
data: (1) the chi square test for 2 x 2 tables and (2) the 
Cochran’ test for sets of 2 x 2 tables. The Cochran test 
is used when treatment effects are compared to correct 
for a possible bias in the survival of patients having 
surgiral staging when compared to patients not having 
surgical patients. Instead of simply considering both 
types of patients added together in a single 2 X 2 con- 
tingency table, we dichotomized the data into two sepa- 
rate tables for patients having staging and not having 
staging, respectively. The Cochran test was then used 
to czlculate a combined, weighted statistic for the 
treatment difference that corrects for the possible dif- 
fererce in survival between patients with staged and 
nons:aged disease. Under the null hypothesis of no 
treatment difference, this statistic is approximately 
normally distributed. In some of the survival compari- 
sons the data were further classified according to ear- 
lier szudy and later study to account for a possible bias 
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with time. The Cochran test was also applied in this 
case. 


Results 


Skipped dose of HU or placebo. Of the 60 women 
receiving HU, 20 (33.3 per cent) skipped three or more 
doses of the drug as.compared to 10 of 70 women (14.2 
per cent) receiving placebo (P = 0.02). However, this 
also included five patients in the placebo group who 
inadvertently were not told to ingest the capsules after 
completing their radiation therapy. 

Hematopoietic depression. Only eight of the 60 
women receiving HU developed anemia (defined as 
hemoglobin of less than 9 Gm. per 100 ml.). In the 
placebo group, seven of 70 developed anemia. Leu- 
kopenia was significantly increased in the HU group 
with 78.3 per cent (47 of 60) developing a white 
blood cell count less than 2,500 white blood cells per 
cubic millimeter on one or more occasions. In contrast, 
only 11.4 per cent (8 of 70) of the women receiving 
placebo developed a white blood cell of less than 2,500 
white blood cells per cubic millimeter (P « 0.001). Only 
one patient in the HU group and two in the placebo 
group developed thrombocytopenia, defined as a plate- 
let count of less than 75,000 per cubic millimeter. 

Skin complications. Patients were evaluated for se- 
vere skin reactions (defined as wet desquamauon of the 
skin within the irradiated area). Two patients in the 
HU group and one in the placebo group developed 
severe skin reactions. 

Gastrointestinal complications. Severe diarrhea was 
defined as either continuous requirement of an- 
tidiarrheal medication for a minimum of one week 
during therapy or interruption of radiation therapy 
because of diarrhea. This occurred in three of 60 
women receiving HU and two of 70 patients receiving 
placebo. 


Survival 


Stage IIB. Of the 27 women who received HU for 
Stage IIB cervical cancer without biopsy proof of 
metastasis to the aortic nodes, 74 per cent (20) are alive 
with no evidence of disease (NED) at two years as com- 
pared to 43.5 per cent (17 of 39) of the placebo group 
(P « 0.01).5 This includes 66.6 per cent (12 of 18) pa- 
tients given HU with Stage IIB disease not surgically 
staged and surviving two years with NED as compared 
.to 87.5 per cent (9 of 24) patients given placebo with 
Stage IIB disease (P < 0.05). Eight of the nine patients 
(88.8 per cent) given HU and having surgical staging 
with biopsy-negative para-aortic nodes are alive with 
NED at two years as compared to 8 of 15 (53.3 per 
cent) who received placebo (P = 0.17) (Table III). 
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Stage IIIB. Of those women with Stage IIIB cervical 
cancer without biopsy proof of metastasis to«the para- 
aortic nodes, 52.1 per cent (12 of 23) of the HU group 
are alive with NED at two years as compared to 33.3 
per cent (9 of 27) receiving placebo (P = 0.22). Of the 
14 patients given HU and having surgical staging with 
biopsy-negative para-aortic nodes, seven (50 per cent) 
are alive two years with NED as compared to 8 of 14 
(57.1 per cent) who received placebo. Of these 28 
women with surgically staged disease, 11 received con- 
tinuous therapy and 10 (90.9 per cent) are alive with 
NED (5 of 5 given HU and 5 of 6 given placebo). This 
compares to the 17 women receiving split-course ther- 
apy, of whom only five (29.4 per cent) are alive with 
NED (2 of 9 given HU and 3 of 8 given placebo), 
P = 0.005. Of all patients with Stage IIIB disease and 
without biopsy proof of aortic node metastasis, only 26 
per cent (6 of 23) who received split-course therapy 
irrespective of HU or placebo are alive after two years. 
This compares to 55.5 per cent (15 of 27) who are alive 
at two years with NED and received continuous ther- 
apy (P < 0.07) irrespective of HU or placebo. 

Stages IIB and IIB with biopsy-proved metastases to 
para-aortic nodes. only two of the 13 patients (15.3 per 
cent) with metastases to the para-aortic lymph nodes 
who received HU or placebo are alive with NED at two 
years. i 


Comment 


Radiation sensitizers increase the cell killing effect of 
a given dose of irradiation. To be of clinical usefulness, 
however, there must be a significant killing effect in 
tumor cells without a correspondingly significant dam- 
age to normal cells. We have evaluated HU as a 
possible radiation sensitizer in a prospective ran- 
domized trial with a comparison of HU and placebo in 
130 evaluable patients with clinical Stage IIB or HIB 
cervical cancer. Sixty-six evaluable patients underwent 
preirradiation surgical staging, and 33 each received 
bydroxyurea or placebo plus radiation therapy. Sixty- 
four evaluable patients did not have surgically staging 
and 27 received HU and 37 received placebo plus radi- 
ation therapy. Though 130 patients had clinical Stage 
IIB or IIIB disease, 13 were found to have biopsy 
proof of para-aortic node metastases. Sixty-seven pa- 
tients had Stage IIB disease without biopsy proof of 
para-aortic node metastases and 50 women had Stage 
IIIB disease without biopsy proof of para-aortic node 
metastases (staged and nonstaged). . 

HU was given every third day during therapy and 
for approximately four to six weeks after completion of 
radiation therapy. All patients receiving pelvic irradia- 
tion received HU at a dose of 80 mg. per kilogram 


f 
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every third day. However, this dose was not tolerated 
in patients receiving pelvic and para-aortic irradiation. 
A statistically significant number of women receiving 
HU skipped three or more doses of the drug (33.3 per 


cent) compared to those receiving placebo (14.2 


per cent), P — 0.02. In addition, leukopenia (white 
blood cell count. « 2,500 per cubic millimeter) was 
significantly increased in the HU group (78.3 per cent) 
as compared to the placebo group (11.4 per cent), 
P < 0.001. However, anemia or thrombocytopenia 
rarely occurred in women. receiving either HU or 
placebo. | 

HU did not appear to serisitize the skin in that only 
two patients in the HU group and one in the placebo 
group developed severe skin reactions. In addition, 
HU did not appear to sensitize the intestinal tract dur- 
ing therapy in that severe diarrhea occurred in only 3 
of 60 women receiving HU and 2 of 70 receiving 
placebo. 

Of all patients with Stage IIB cervical cancer without 
biopsy proof of aortic node metastases (staged and 
unstaged), a significant improvement’ in survival 
(P < 0.01) was achieved in the HU group (74.0 per 
cent) as conipared to the patients receiving placebo 
(43.5 per cent). Of those women not having surgical 
staging, a significant (P « 0.05) improvement in sur- 
vival was achieved in the HU group (66.6 per cent) 
as compared to the placebo group (37.5 per cent). 
Though statistical significance was not achieved in 
those patients having surgical staging and found not to 
have metastases to the para-aortic nodes (HU 88.8 per 
cent versus placebo 53.8 per cent), no patient in this 


group given HU has developed recurrent cancer. The, 


only death in these nine patients was secondary to 
complications of therapy. 

After the clinical trials were already i in progress, a 
decision was made to evaluate split-course versus con- 
tinuous radiation therapv in subsequent patients with 
Stage IIIB cervical cancer. The rationale for split- 
course therapy was to allow time for repair of 
radiation-induced damage to normal tissue and to 
achieve further tumor regression, thus resulting in im- 
proved oxygenation of the tumor. 
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The survival in. patients with Stage IIIB disease 
without biopsy proof of aortic node metastases was not 


significantly improved (P — 0.22) for the HU group 


(52.1 per cent) as compared to the placebo group (33.3 
per cent): Moreover, there was no improvement in pa- 
tients with surgical staging found to have negative 
para-aortic nodes who received HU (50.0 per cent) as 
compared to placebo (57.1 per cent). However, there 
was a significant (P = 0.005) improvement in patients 
with surgical staging found to have negative para- 
aortic nodes who received continuous therapy, with 
90.9 >er cent (10 of 11) alive with NED at two years as 
compared to 29.4 per cent (5 of 17) of those receiving 
split-course therapy. Of all patients with Stage IIIB - 
disease without biopsy proof of aortic node metastases 
(staged and nonstaged), statistical significance was 


nearly achieved (P « 0.07) in those patients receiving 


continuous therapy (55.5 per cent) as compared to 
those receiving split-course therapy (26.0 per cent). 
Itis concluded that in women with Stage IIB cervical 
cancer (surgically staged and nonstaged) that HU acts 
as a radiation sensitizer because of the statistically 
significant increase in survival in those patients receiv- 


ing HU as compared to placebo without a concomitant 
sensicization' of normal tissues. In women with Stage 


IIIB cervical cancer, there was a trend toward better 
survival rates in those receiving HU (52.1 per cent) as 
compared to placebo (38.3 per cent; therefore, our 
double-blind randomized study will continue in pa- 
tients with Stage IIIB cervical cancer until a definitive 
answer can be achieved. All such studies will include 
continuous radiation therapy because of the statistically 
improved survival rates in patients receiving continu- 
ous therapy as compared to split-course therapy. Fi- 
nally, the.use of split-course therapy with or without 
HU in women with metastases to the para-aortic lymph 
nodes resulted in ónly 15.3 per cent alive with NED at 
two years. The demonstration of aortic lymph node 
metastases may, therefore, signify systemic spread of 
the malignancy, and improved survival may require 
the development of efficient systemic chemotherapy 
admmistered in conjunction with localized radiation 
therzpy. | ` 
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Comparison of uterotrophic and vascular effects of. 
estradiol-178 and estriol in the mature pa 
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Estradiol-178 (E j has been considered the most potent of the natural estrogens in terms of 
uterine growth and vasodilatation. As a result of studies of uterine : growth in rodents, estriol 
(E,) has been considered an “impeded” estrogen. In this study, direct comparisons of the 
actions of E; and E; on the sheep uterus were made in nonprégnant, oophorectomized 
ewes by using bilateral uterine artery catheters and electromagnetiz flow trarisducers. 
Intra-arterial injections of E; or E; had equal growth-promoting: and vascular effects. There 
were slight but statistically significant differences in the time course of vasodilatation. Estriol 
ihduced a more prolonged dilatation than did estradiol. (AM. J. OBsTET. GYNECOL. 129: 


384, 1977.) 


THE RELATIVE POTENCY of various estrogens, natu- 
ral and synthetic, can be compared in a variety of test 
systems. Most of the testing has been done in immature 
rodents by measuring the effect of a given compound 
on estrogen-sensitive organs such as the uterus or va- 
gina"? The abilities of various estrogens to promote 
uterine vasodilatation have been compared in non- 
pregnant, oophorectomized sheep by Resnik and asso- 
ciates.* These authors noted a discrepancy in the rank 
order of estrogenic potency of natural estrogens, when 
compared to the rank order as determined by measur- 
ing uterine growth in immature rodents. A comparison 


of the effect of daily injections shows that in both sys- 


tems, estradiol-178 (E2) is the most potent of the natu- 
ral estrogens. Estriol (Es) is similar to E; in its ability to 
promote uterine vasodilatation, and it is considerably 
more potent than estrone. In promoting uterine 
growth in immature rodents, daily- doses of Es are less 
than one fiftieth as potent as F,.1 Huggins and Jensen! 
and Anderson and associates? have attributed this dif- 
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ference in potency to the different retention times of 
EF» and E; within the uterus. Extrapolation of this in- 
teresting hypothesis to the sheep, preparation. studied 
by Resnik and associates suggests that daily intra- 
arterial doses of Es should promote less uterine growth 
and a shorter vasodilatation period than equal dosés of 


Es. The results presented in this paper do not agree 


with the above suggestion and indicate that the phys- 
iologic roles of E; and Es need further investigation. 


Material and methods 


Nine oophorectomized, parous, mixed-bred ewes 
were used in the experithent. The surgical and anes- 
thetic procédures have been described previously? 


Each znimal was fasted for 48 hours and then sedated 


with intravenous pentobarbitol (approximately 5 mg. 
per kilogram of body weight) and then anesthetized 
with a hyperbaric spinal anesthetic (6 mg. of tetracaine 
in 10 per cent glucose). Laparotomy was performed. 
The ariterior leaf of each broad ligarnent was incised 
over tlie uterine artery prior to its first bifurcation. A 
cuff electromagneüc flow transducer was placed 
around the artery and carefully anchored to the broad 
hgament. The peritoneum was then closed over the 
transducer. A branch of the uterine artery was then 


_ catheterized with polyvinyl tubing (inside diameter, 


0.58 mm.; outside diameter, 1.2 mm.). The catheter 
was advanced to within a few millimeters of the bifur- 


. cation and secured. An oophorectomy was,then per- 


formed, and the catheters and flow transducer leads 
were brought out through a stab wound in the fascia 
and tnen through a subcutaneous tunnel to an 
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adhesive-tape pouch on the animal’s flank (Fig. 1). Fol- 


lowing operation, the animals were kept in mobile 


cages in the laboratory for the duration of the study. 
Fach uterine artery of each animal was injected daily 
for 14 days with E», Es, or a control solution consisting 


of normal saline with 0.1 per cent ethanol by volume. - 
In two animals, E; was injected daily into one artery . 


and diluent into the other. In three animals, F4 was 
compared with diluent. Four animals received E; daily 
in one artery and E; daily in the other. All doses of 
estrogen consisted of 1 ug given over one minute. 

Physiologic measurements. The uterine blood flow 
was measured with the use of a square-wave elec- 
tromagnetic flowmeter.* The output was displayed on 
a pen recorderf running at ] mm. per minute. 

For the purpose of comparing the response to E; and 
Fs, readings were taken from the blood flow records at 
10 minute intervals from time of injection to 320 min- 
utes. Since uterine blood flow following intra-arterial 
injection of estrogens is a complex function of time,’ a 


four-dimensional, partially hierarchical analysis of | 


variance was used to analyze the data.® In this analysis, 
blood flow was the dependent variable, and the four 
independent variables were animals, replicates within 
animals, estrogens (E or Es), and time. This analysis 
estimated the proportion of the total variance observed 
in the dependent variable caused by each of the inde- 
pendent variables, as well as the interactions between 
independent variables, such as estrogen and time. The 
analysis was performed on a computer} with a BMD 
program.$ 

Biochemical determinations. After 14 days of daily 


estrogen stimulation and 24 hours after the last dose,. 


the animals wefe again anesthetized and a laparotomy 
was performed. The uterus, catheters, and flow trans- 
ducer leads were dissected free of adhesions. Once the 
uterus was well exposed and free of adhesions, the 
animal was killed and the uterus, with attached flow 
transducers, was quickly excised. The residual broad 
ligament with catheters and flow transducers was 
trimmed from the uterus. The cervix was then sepa- 
rated from the corpus and the uterus was carefully 
divided into left and right horns. Each horn was 


*Model No. RC 1000, Micron Instruments, Inc. Los 
Angeles, California. 


{Model No. 220, Gould, Inc., Brush Instruments Division, 
Cleveland, Ohio. 


iModel CDC-6400, Graduate School Computing Center, 
University of Colorado, Boulder, via remote job entry termi- 
nal, Univegsity of Colorado Medical Center, Denver, Col- 
orado. 


$BMD 08V, Health Sciences Computing Facility, Depart- 


ment of Biomathematics, School of Medicine, University of 
California, Los Angeles. 
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Fig. 1. Diagram of surgical preparation. Electromagnetic 
blood flow transducer around the uterine artery and polyvinyl 
cathezer in a branch of the uterine artery. 
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Fig. 2. Diagram of the division of the uterus for physical and 


. biochemical measurements. | 


weigaed anda section removed for wet weight-to-dry 
weight ratio determinations (Fig. 2). The remainder of 
each horn was then frozen on dry. ice and stored at 
—20° C. The sample for water content determination 
was weighed, dried in an oven at 140° C. for 72 hours, 
and then reweighed. 

Tke protein and deoxyribonucleic acid (DNA) con- 
tent of the horns were determined by mincing the tis- 
sue with scissors into 2 to 3 mm. pieces. A portion (0.5 
to 0.75 Gm.) was removed for protein determination, 
and :he remainder was used for DNA determination. 
Protein was measured by the Lowry method.’ The re- 
sults are expressed as milligrams of protein per gram 
of wet weight of tissue. A standard solution of bovine 
serum albumin* was used as the protein reference 
standard. | 

DNA was measured by the. ethidium bromide 
technique? with the following modifications: Tissue was 
minced in a Waring Blendort followed by homogeniza- 
tion with a Brinkman Polytron.£ DNA was extracted 
from aliquots of the homogenate with a 2M Nacl- 


*BSA Standard, Sigma Chemical Co., St. Louis, Missouri. 


tModel No. OB-5, Waring Products Co., Winsted, Con- 
necticut. 


iBrinkman, Polytron, Luzern, Switzerland. 


386 Clewell, Carson, and Meschia 


m 
N 

m 
a 


W74-0T1-CO 


200 
160 
120 

. 80 

40 





(ml /min) 


W74-104-00 

200 
180 
120 
80 
40 





W74-103-00 

200 
180 
120 
80 
40 


MAXIMAL CHANGE IN BLOOD FLOW 





1234596 7 8 9 101 
DAYS AFTER SURGERY 


Fig: 3. Plot of maximal blood flow response induced by 1 ug 
of- E or E; as a function of days after operation. There is no 
systematic change in responsiveness after five days. 
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Fig. 4. Response of uterine blood flow te 1 wg of Fs injected 
into the left uterine artery compared to response to diluent 
injected into the right uterine artery. 


SDS-Tris buffer containing ethylenediaminetetra- 
acetic acid (EDTA) at 60° C? The extract was brought 
to volume and aliquoted into fluorescing solution con- 
taining ethidium bromide. After one hour of incuba- 
tion at 37° C. with bovine pancreas RNA-ase,* samples 
and standards (calf thymus DNA)t were read in a 
fluorometer. Results were expressed in micrograms of 
DNA per milligram of wet weight of.tissue. Replicate 


*Ribuonuclease A, Bovine Pancreas Type III-A, Sigma 
Chemical Co. 


TCalf thymus DNA, Type I, Sigma Chemical Co. 


iModel No. A4, Farrand Optical Co., Inc., New York, New 
York. i 
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analys:s of samples had a mean coefficient of variation 
of two per cent. ` EP 

Chemicals. ‘The E;* and E51 were reagent grade and 
were used without further purification. Solutions were 
prepared. by dissolving the estrogens in absolute 
ethancl and then diluting with 0.9 per cent sterile 
saline to make a working solution. The final concentra- 
tion of E; and E; was 1 wg per milliliter in these exper- 
iments. 


Results 


Response of the uterine circulation to intra-arterial 
estrogen administration. As described previously from 
this laboratory,’ the intra-arterial administration of E, 
leads to a characteristic and reproducible effect on 
uterine blood flow. Following a lag of 25 to 30 minutes, 
during which there is no change in flow, there is a 
progressive vasodilatation with blood flow reaching a 
maximum of approximately ten times baseline 120 
minutes after injection. This flow then gradually re- 
turns to baseline over the next six hours. This response 
to estrogen can be nearly completely inhibited by 
stress. It was noted by Killam and associates? that the 
vasodilatation was much less on the first day following 
surgery and was again inhibited following a second 
minor operative procedure. In this study, a similar ef- 
fect was observed and is illustrated in Fig. 3. In order to 
avoid this initial change in responsiveness, only data 
from the last seven days of the experimental period 
were used to compare the flow response to E; and Ez. 

Dose-response curves constructed for various estro- 
gens have shown that 1 wg of E; or E; is the minimal 
dose that elicits a maximal vasodilatation.? For this rea- 
son, 1 ug was chosen as the daily dose for both estro- 
gens. Lack of systemic effects from this dose was 
confirmed by the absence of vasodilatation in the con- 
tralateral horn of those animals given estrogen and 
control solution (Fig. 4). 

Fig. 5 showsa comparison of the blood flow response 
to I wg of E; and Ez. These curves were constructed by 
using pooled data from animals receiving E; and E; on 
opposite sides. Data obtained by reading the flow meter 
charts at 10 minute intervals were subjected to the 
analysis of variance described in the "Material and 
methods" section. The analysis was carried out over 
two different time periods, zero to 110 minutes and 
120 to 130 minutes. As the result of incomplete flow 
data on one animal, only three animals were used in 
this analysis. Since flow data were not available for 320 
minutes on all days and in all animals, four replicates , 


*Estradiol-178 ; Sigma Chemical Co. 


+Estriol, Mann Research Laboratories, New York, New 
York.. 
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were used in each animal. The mean flow response was 
not significantly different among the three animals, in 
spite of significant differences in the time course of the 
response (animal-time interaction). Of interest is the 
finding that, while the effect of the two estrogens on 
mean flow was not significantly different, there was a 
significant estrogen-time interaction in the return-to- 
baseline portion of the curve (120 to 130 minutes). 
This implies that the difference in the time course of 
response shown in Fig. 5 is statistically significant. 
Thus, it would appear that E; and E; produce essen- 
tially the same vasodilatory response with the possible 
exception of a slightly more prolonged effect of estriol. 

Uterine growth results. There was.considerable vari- 
ation in uterine size from animal to animal, but within 
any animal, the uterus was quite symmetric. Hence, all 
comparisons were made within individual animals and 
the results were expressed as per cent differences. 
Comparisons were by paired t test. Treatment with es- 
irogen (E; or Fs) had no significant effect on the water 
content of the uterus as determined 24 hours after the 
last intra-arterial dose. Thus wet weight was used as a 
basis for comparison without correction for water con- 
tent. Treatment with estrogen (E? or Es) led to a 29 per 
cent increase in weight compared to control (p « 0.05). 
However, comparisons of E; and E; in the same animal 
led to only a 2.8 per cent difference in weight, which 
was not significant. 

The effect of estrogen stimulation on DNA and pro- 
tein in the uterus is shown in Fig. 6. There was a def- 
inite fallin DNA concentration (micrograms per gram 
of wet weight) (P « 0.01). There was an insignificant 
increase in total DNA (micrograms) and in protein 
concentration (milligrams per gram of wet weight) in 
the treated horn. As expected from the changes in 
weight and DNA concentration, the protein-to-DNA 
ratio rose significantly in the treated horn, as did 


the total protein. Comparison of E; and E; in the 
same animal is shown in Fig. 7. There were no sig- 


nificant differences in any of the parameters of uterine 
growth. | 


Comment 


Several differnces and similarities in the physiologic 
responses of the uterus of the immature rat to E; and 
E, have been explained by assuming that they are all 


related to one basic phenomenon, namely, the time of | 


retention of the estrogen-receptor complex in the nu- 
clei of the uterine cells." ? Anderson and associates? 
have shown that, shortly after the subcutaneous injec- 
tion of tritiated E; or Es, the uterine nuclei retain al- 
most equal amounts of either estrogen. However, six to 
12 hours after the injection, there is still a substantial 
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Fig. 5. Comparison of the time course of response to E? and 
Ez. Data were pooled from three animals; there were four 
injections per animal. 
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Fig. 6. Biochemical comparisons of estrogen-treated horn 
with zontrol horn. The box indicates 95 per cent confidence 
limits of the mean difference (treated horn minus control 
horni. 
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Fig. 7. Biochemical comparison of estriol-treated horn with 
E;-treated horn. The box indicates 95 per cent confidence 
limits of the mean difference (E;-treated horn minus E,- 
treated horn). 
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amount of E, in the nuclei, whereas Fs has virtually 
disappeared. If one assumes that the retention time 
controls the time course of the physiologic response, a 
réady explanation is. available for the following 
phenomena: (1). Fs is much less potent than E; in pro- 
moting uterine growth when the modality of adminis- 
tration consists of daily injections; (2) E; promotes 
uterine growth comparable to that caused by FE» if it is 
given in. the form of multiple injections every few 
hours;” 3 (3) early. events in the response to estrogen 
stimulation, such as water imbibition and rate of glu- 
cose oxidation three. hours after the injection, are 


stimulated. equally by equal doses of E; and E,.° Al- 


theugh thé above findings are impressive evidence in’ 


favor of the retention-time hypothesis, there i is no clear 
information i in the literature concerning its applicabil- 
ity to the action of estrogens on the uterine vasculature. 

Anderson and associates? have shown that the uterine 
wet weight of the immature rat returns to baseline 
much more rapidly after sumulation by a single dose of 
Es. It is likely-that the early phase of the increase in wet 
weight is related to vasodilatation and increased ex- 


tracellular water. However, the wet weight measured- 


several hours after estrogen stimulation may reflect 
both vascular and growth-related events. Therefore, it 
is of interest to note that the purely vascular response 
described in this paper is in complete disagreement 
with the generalization that the stimulation by a single 
dose of E; 1s short lived in comparison to that elicited 
by an equal, single dose of Ez. Paradoxically, the statis- 
tical analysis of the data suggests that the blood flow 
response to E; may in fact last slightly longer. If E; and 
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ES have retention times in the mature ovine uterus 
which are similar to those observed in the immature 
rodent, then one would be led to the conclusion that 
the presence of estrogens in the uterus triggers the 
blood flow response but does not influence its time - 
course. On the other hand, it is possible that the ob- 
served similarity of blood flow responses to E» and Fs is 
due to a special class of receptors that behave differ- 
ently from those described in the immature rat uterus. 
Our results about stimulation of uterine growth are 
also in contradiction with results in immature rodents, 
but in this case, differences in the developmental stage 
of the uterus may be responsible for the discrepancy. 
One single injection of E; in the immature rat causes an 
increase of uterine weight to more than twice the con- 
trol values within 24 hours. In the mature ewe, the 
daily injection of either E? or E; for two weeks causes a 
modest 30 per cent increase of uterine wet weight. This 
relative unresponsiveness of the mature organ may 
prevent the detection of significant differences in 
growth-promoting potency. 

Measurements of the potency of E; in the adult ani- 
mal are relevant to a discussion of the physiological 
role of E; 1n human pregnancy. In the past, there wasa 
tendency to discount such a role as trivial or nonexis- 
tent primarily because of the inability of E; to stimulate 
the immature uterus in the once-a-day modality of ad- 
ministration. The effects obtained in the inamature ro- 
dent by varying the timing of E; stimulation and the 
results of the present work on a mature animal indicate 
that the physiological role of E; in human gestation 
should be reconsidered. 
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UTER INE LEIOMY OMAS ar € c among the most common 
neoplasms seen. by. the pathologist, and a wide 
; < spect um of cellular patter ns and degree of cellularity 
Uds recognized within. this group. The features are 











ce are recognized a as. uterine, rather than: gastrointestinal 
euer of other smooth muscle origin, even when seen out 
of context. Occasionally, a uterine tumor is sampled 


which mic roscopically displays a rhythmic pattern of 
nuclear ; arrangement with formation of Verocay- like 
cob dies appearing as. hose. of the Antoni type A 
d lemoma. 173 While many believe this to be an ar- 











fact. of hyaline degeneration or à phenomenon re- 
ate d to the distribution of blood vessels, there was 
ry belief? and there remains continued speculation 
that these. tumors might in some fashion derive from 
nerve sheath. Similar tumors have been occasionally 
. seen in the gastrointestinal tract and retroperitoneal 
“tissues! Ultrastructural examination: of such gastric 
iomy 'omas has shown that they do differ, in general, 
om. normal smooth. muscle and from leiomyomas 
originating i in other locations. 

We have. specifically noted two cases of uterine 
nyomas which histologically Suggested nerve sheath 
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derivation. They were both poo lvcir& 
showed the rhythmic E pattert 
bodies of the Antoni type ; AS ne 
other show ed; a more loosely a 





terns in uterine myomas. diat added. 1 our curios 
further and prompted this Do pom | 


Material and d methods 





years old. Each developed rapid u uteri rine enlargement 





associated with pain and both - ute exhibited 
adenomyosis i in addition to several myom; iS. ‘The rele- 
vant myoma from the first case was approxi imately 7 7 by 

5 cm. and that fr om. the second approximately L5 by. 
1.5 cm. Circumsc ription. was poor in both. The speci- 
mens were routinely. pr -ocessed for light microscopy. 

For ultrastructural. study, 
tissue was available from. the first woman. Formalin- 
fixed wet tissue was available. from: the second. After 








deparaffinization. of. tissue from the first woman, 


both samples were ‘postfixed: in osmium tetroxide, 
dehydrated in graded alcohols, embedded in Epon, 
sectioned, stained with uranyl acetate and lead cit- 
rate, and examined with an RCA EMU-3 electron 
microscope. 


Pathologic findings 


The first specimen proved to be a markedly cellular 


neoplasm consisting of interlacing bundles. of Syn- 


only. paraffin- -embedded m 
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Fig. 1. Antoni type A pattern in uterine tumor, showing simu- 
lated Verocay bodies. (Hematoxylin and eosin. Original mag- 
nification x 100.) 


chronously oriented spindle-shaped cells having elon- 
gated snakelike nuclei arranged in a palisaded fashion, 
showing the typical Verocay bodies associated with An- 


toni type À nerve sheath tumors (Fig. 1). Though the 


neoplasm was cellular, nuclear atypia and mitoses were 
not observed. The second specimen appeared much 
less cellular with poorly oriented spindle and stellate 
cells in a loosely collagenized stroma containing occa- 
sional lipid-laden cells and prominent blood vessels. 
Poorly developed palisades, neuroid in appearance, 
were occasionally observed (Fig. 2). Nuclear atypicality 
and mitoses were again absent. 

At the ultrastructural level, despite its poor state of 
preservation, the first specimen exhibited many re- 
sidual thin, short, sparse, and wavy microfilaments 
running longitudinally in the cytoplasm. While they 
did not run in compact bundles, fairly evenly spaced 
dense zones (Fig. 3) were present in association with 
the filaments. Such dense zones are regularly seen in 
smooth muscle cells and occasionally in. fibroblasts. 
Pinocytotic vesicles could occasionally be seen along the 
plasma membrane; they were difficult to identify be- 
cause of the poor preservation. No basement mem- 
brane-like material or cellular processes were ob- 
served. Extracellular collagen was abundant, even in 
this cellular tumor. 

The second specimen also showed cvtoplasmic thin 
filaments. These were longer and sometimes well ori- 
ented in compact bundles (Fig. 4). Dense zones were 
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Fig. 2. Neuroid configuration in uterine tumor with Antoni 
type B pattern. (Hematoxylin and eosin. Original mag- 
nification X100.) | 


not observed. Cvtoplasmic lipid and interconnecting 
tubular networks of rough endoplasmic reticulum 
were prominent (Fig. 4). Microvesicles, sometimes in 
close proximity to the plasma membrane, suggested 
some pinocytotic activity. Cellular shape and nuclear 
conformation were more irregular, and extracellular 
collagen again was abundant (Fig. 4). Cytoplasmic 
processes appeared to be short, and no basement 
membrane-like material was associated with the plas- 
malemma. No complicated clefts or lacunae were ob- 
served. On the basis of the ultrastructural findings, it 


was concluded that the tumors were of muscular ork 


gin. 


Comment 


Uterine leiomyomas, while they possess a wide vari- 
ety of cellular patterns and densities, are, nevertheless, 
generally recognized to fall within a fairly consistent 
range of appearance conforming with their fibromus- 
cular tissue composition and their organs of origin. Oc- 
casionallv, uterine myomas are observed which fall out- 
side this expected range, showing marked nuclear 


rhythmicity and palisading” 2 reminiscent of the An-.. 


toni type A neurilemoma. The name “serpentinous 
leiomyoma” has been suggested for this particular pat- 


+, *. Li . E . . + 
tern,” which is sometimes seen focally in otherwide typ- 


ical uterine myomas. The rhythmicity has usually been 
dismissed as an artifact of degenerative change 
or a pattern secondary to vascular distribution.’ 
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Fig. 3. Microfilaments with dense zones in deparaffinized tissue from. the t uterine. rhyoma of Antoni. 


ty pe: A appearance. (x 19,000.) 


Leiomyomas simulating nerve sheath lesions are not at 
NN E uncommon in the gastrointestinal tract where both 
. Antoni types A and B patterns are observed. 
: : Nevertheless, early belief that uterine tumors with such 
- features may be of nerve sheath origin did exist? and 
E spec ulation along these lines has persisted. 
p of ypical uterine smooth muscle tumors, at the ultra- 
m ‘struc tural level, show the features of a well-differen- 
tiated smooth muscle: including well-developed myo- 
~~ filaments, pronounced pinocytotic activity, and vari- 
- able amounts of extr acellular collagen. * A basement 
. membrane surr ounding individual cells can usually be 
| demonstrated. a 
- . Gastric and retroperitoneal leiomyomas not in- 
is “frequently show pseudoneural light microsc opic pat- 
. terns, quite distinct from those of uterine myomas. à 
They also tend to lack distinct circumscription,’ as was 
. also true with our two uterine myomas. Gastric tumors 
© studied with the electron microscope proved to be dis- 
tinet from uterine myomas. and from normal smooth 








.— basement membranes, more sparse cytoplasmic myofil- 
E ments, reduced. pinocytotic activity, little interdigita- 

-Uon of cytoplasmic. processes, and increased intercel- 
lar collagen. * Our two uterine tumors shared these 
atures to the extent that. could be evaluated with 
-othe tissue available. The abundant rough endoplas- 
. mic reticulum seen in our specimen resembling the 
















= muscle by having absent or incomplete dev elopment of 


Antoni type B neurilemoma i is not unlike that seen inc 


myxomatous gastric myomas.* "Tumors of Schwan nian | A 
origin have shown, at the ultrastr uctural level, as a Come oe 






stant and key feature, a well- -developed | basem 


membrane in relationship to the Esai membrane.* "e s 


This was found in both Antoni : S 
B iesions. The pinocytotic ac tivity. iharacterieti: a | 
tumors of smooth muscle origin AS not a feature of 
these lesions. Microfibrils. may be seen in cells of the 
Antoni type A group, but these are not accompanied 
by dense zones. Desmosomes | are occasionally ob- 
served. Complexly invaginated long and tenuous cell 
processes invested by well- -developed basal lamina-like 
material are also characteristic. Extracellularly, nu- 
merous clefts and. lacunae are created by complex in- 
teractions of the cellular pr ocesses. Extracellular colla- 
gen is present in variable amounts and occasional 
"banded structures" may be seen in relationship to 
these. | 





The two uterine myomas "which: we have examined 
here, showing the Antoni type A and the Antoni type B 
light microscopic patterns, respectively, lacked the con- 
spicuous basement membrane development essential 
in recognition of tumors derived from nerve sheath. 
They both showed considerable amounts of extracellu- 
lar collagen without presence of clefts, lacunae, redu- 
plication of basal lamina-like material, "banded 
structures." Both possessed microfibrils, one showing. 
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Fig. 4. Cell from Antoni type B myoma, showing oriented microfilaments, intracytoplasmic lipid, and 
interconnecting networks of tubular endoplasmic reticulum, Also note the intranuclear cytoplasmic 


invagination. (X2,900.) 


the dense zones quite characteristic of smooth muscle 
cells and fibroblasts under some circumstances. The 
other lacked dense zones but showed short cytoplas- 
mic processes, intracellular lipid, and tubular networks 
of rough endoplasmic reticulum in addition to poorly 
developed microfilaments. Pinocytotic activity, though 
difficult to evaluate under the conditions of preserva- 
tion, appeared to be present in both. 

Thus, these tumors, at the ultrastructural level, 


showed characteristics of smooth muscle and of 


leiomyomas of the gastrointestinal tract, thereby sub- 


stantiaüng their smooth muscle origin. The essential 
ultrastructural features of Schwannian tumors were 
absent, despite the remarkable light microscopic re- 
semblance to tumors derived from nerve sheath. 

On the basis of our electron microscopic studies and 
previous ultrastructural descriptions of neurilemomas 
and leiomyomas, it is reaffirmed that the uterine 
tumors exhibiting these pseudoneurilemomatous pat- 
terns are of smooth muscle origin and that further 
speculation regarding nerve sheath derivation is un- 
warranted. 
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Here's why: 


Only Cancer Screening Services 


» Maintains a computerized report e Offers you the exper ence and 
on each patient. expertise that come from pro- 

» Sends you a monthly summary of cessing 800,000 smears annually. 
patients with abnormal findings. e Reviews the performance of 


expert cytotechnologists daily for 
quality assurance. 


e Forwards relevant abstracts from 
gynecologic literature and 
ongoing educational programs. - 

... all at no extra charge. 

We also offer a service to 

automatically recall your 

patients for routine exami- 
nations and Pap tests. 


As the country's largest 
specialty laboratory that 
performs Pap tests 
exclusively, we offer 
distinctive benefits for 






















you and your patients. To per- 
sonally evaluate our unique 
capabilities, simply fill out and 
return the coupon below. Should... 
you desire further information - 
tailored to your specific needs, 

x feel free to call Jeannie Buttitta, > 
Director of Professional Services, .. 
at our toll-free number forthe > 
continental United States: (800) 
423-2465; in California call collect 
(213) 985-1730. 














‘Correlates abnormal cytology with 
diagnostic and therapeutic patient 
follow-up procedures on a quar- 
terly, semi-annual and annual basis. 


‘Telephones abnormal reports 
immediately. 

‘Provides all testing supplies and 
pre-paid postage. 

Monitors and researches signifi- 
cant trends in cervical cancer and 
reports them to you. 







Cancer Screening Services 
6440 Coldwater Canyon Avenue 
North Hollywood, CA 91606 
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| ! Please mail to: Cancer Screening Services 
6440 Coldwater Canyon Avenue, North Hollywood, CA 91606 

| Please send me: 
| C Complimentary Pap kits 

LI More information on your comprehensive cytology service 
| L.] A complete list of current abstracts on cytology and cancer screening 
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^$ athrod fi debiotv-- for bh administration 
Synthroid for Injection--for parenteral administration - 


Description: SYNTHROID (sodium levothyroxine} 
Tablets and SYNTHROID Injection comair synthetic 
crystalline sodium levothyroxine (L-thyroxine). 
L-thyroxine is the principal hormone secreted by the. 
normal thyroid gland. 


E ; 


HO 0 cone 


NH, 


Sodium Levothyroxine 


Actions: SYNTHROID (sodium jevothyroxine) Tablets, 
taken orally, provide hormone that is readily absorbed 
from the gastrointestinal tract. SYNTHROID Injection is 
effective by any parenteral route. Following absorption. 
the synthetic L-thyroxine provided by SYNTHROID 
products cannot be distinguished from L- -thyroxine 
that is endogenously secreted. Each is bound to 

the same serum proteins and each exhibits a six to seven 
day circulating half-life in the euthyroid individual. 


Both SYNTHROID products will provide L-thyroxine 
as a substrate for physiologic deiodination to 
L-triiodothyronine. Therefore, patients taking 
SYNTHROID products will demonstrate normal 

blood levels of L-triiodothyronine even when the 
thyroid gland has been surgically removed or destroyed 
by radioiodine. Administration of levothyroxine 

alone will result in complete physiologic thyroid 
replacement. 


Indications: SYNTHROID (sodium levothyroxine) 
products serve as specific replacement therapy for 
reduced or absent thyroid function of any 
etiology. SYNTHROID Injection can be used 
intravenously whenever a rapíd onset of effect is 
critical, and either intravenously or intramuscularly 
in hypothyroid patients whenever the oral route 

is precluded for long periods of time. 


Contraindications: There are no absolute 
contraindications to SYNTHROID {sodium 
levothyroxine) therapy. Relative contraindications 
include acute myocardial infarction, uncorrected 
adrenal insufficiency and thyrotoxicosis. (See 
WARNINGS) 


Warnings: Patients with cardiovascular diseases 
warrant particularly close attention during the 
restoration of normal thyroid function by any thyroid 
drug. In such cases, low initial dosage increased 
slowly by small increments is indicated. Occasionally. 
the cardiovascular capacity of the patient is so 
compromised that the metabolic demands of the normal 
thyroid state cannot be met. Clinical judgment 

will then dictate either a tess-than-complete 
restoration of thyroid status or reduction in 

thyroid dosage. 


Endocrine disorders such as díabetes mellitus, adrenal 
insufficiency (Addison's disease), hypopituitarism and 
diabetes insipidus are characterized by signs 

and symptoms which may be diminished in severity 
or obscured by hypothyroidism. SYNTHROID (sodium 
levothyroxine) therapy for such capote may 
aggravate the intensity of previously obscured 
symptoms and require appropriate adjustment of 
therapeutic measures directed at these 

concomitant disorders. 


Thyroid replacement may potentiate the effects of 
anticoagulants. Patients on anticoagulant therapy 
should have frequent prothrombin determinations when 
instituting thyroid replacement to gauge the need 

to reduce anticoagulant dosage. 


Precautions: Overdosage with any thyrcid drug may 
produce the signs and symptoms of thyrotoxicosis, 
but resistance to such factitious thyrotoxicosis 
is the genera! rule. With SYNTHROID (sodium 
levothyroxine} Tablets, the relatively slow onset of 
action minimizes the risk of overdose but close 
observation in the weeks following institution of a 
dosage regimen is advised. Treatment of thyroid 
hyperactivity induced by oral medication is 
confined to interruption of therapy for a week, 
followed by reinstitution of daily therapv a: 
an appropriately reduced dosage. 


Adverse reactions: Adverse reactions are due to 
overdose and are those of induced hyperthyroidism. 


Dosage and administration: For most adults, a final 
dosage of 100 mcg (0.1 mg} to 200 mcg (0.2 mg) of 
SYNTHROID (sodium levothyroxine) Tablets daily 
will restore normal thyroid function and only 
occasionally will patients require larger doses. Failure 
to respond adequately to a daily oral intake of 
400 mcg (0.4 mg) or more is rare and sPould prompt 
reconsideration of the diagnosis of hypothyroidism. 
special investigation of the patient in terms of 
malabsorption of L-thyroxine from the gastrointestinal 
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a The concomitant appearance öf ther dian 
especially cardiovascular diseases, usually dictates 


a replacement regimen with initial doses smaller 
than 100 meg/day (0.3 mg). 


in otherwise healthy adults with relatively recent onse 
of hypothyroidism, full replacement dose of 150 mag 
(0.15 mg) or 200 mcg (0.2 mg) has been instituted 
immediately without untoward effect and with 

good therapeutic response. Genera! experience, 
however, favors.a more cautious approach in view of 
the possible presence of subclinical disorders of 

the cardiovascular system or endocrinopathies. 


The age and. general physical condition of the patient 
as well as the severity and duration of hypothyroid 
symptoms determine the starting dosage and 

the rate of incremental dosage increase leading to 

a final maintenance dosage. In the eiderly patient 
with long standing disease, evidence of myxedematou 
infiltration and symptomatic, functional or 
electrocardiographic evidence of cardiovascular 
dysfunction, the starting dese may be as little as 25 meg 
(0.025 mg) per day. Further incremental increases 

of 25 mcg (0.025 mg) per day may be instituted at thre 
to four week intervals depending on patient 
response. Conversely, otherwise healthy adults may 
be started at higher daily dosage and raised to 


the full replacement dosage in two to three weeks. 


Clearly it is the physician's judgment of the 
severity of the disease and close observation of 
patient response which determines the rate of 
dosage titration. 


Laboratory tests to monitor thyroid replacement 
therapy are of limited value. Although measurement — 
of norma! biood levels of thyroxine in patients = 
on replacement regimens frequently coincides with thi 
clinical impression of normal thyroid.status, — 
higher than normaj levels on orat replacement ot 
levothyroxine occasionally occur and. should not be 
considered evidence of overdosage per se. "i 


in all cases, clinical impression of the well-being of the 
patient takes precedence over laboratory 
determination in determining the anon 
individual dosage. 


in infants and children, there is a great urgency to - 
achieve full thyroid replacement because of the critica 
importance of thyroid hormone in sustaining 

growth and maturation. Despite the smaller body size 
the dosage needed to sustain a full rate of growth. 
development and general thriving is higher in - 

the child than in the adult, as much as 300 mcg 

(0.3 mg) to 400 mcg (0.4 mg) per day. 


in myxedema coma or stupor, without concomitant 
severe heart disease, 200 to 500 mcg of SYNTHROID 
Injection may be administered intravenously 

as a solution containing 100 mcg/mi. Although the 
patient may show evidence of increased 


‘responsivity within six to eight hours, full 


therapeutic effect may not be evident until the: 


: following day. An additional 100 to 300 mcg or 


more may be given on the second day 

if evidence of significant and progressive 
improvement has not occurred. Like the. 

oral dosage form, SYNTHROID injection 

produces a predictable increase in the circulating 
level of hormone with a long half-time. This usually 
precludes the need for multiple injections but 
continued daily administration of lesser amounts 
intravenously should be maintained until the patient i 
fully capable of accepting a daily oral dose. 


in the presence of concomitant heart. disease, the 
sudden administration of such large doses of 
L-thyroxine intravenously is clearly not without 

its cardiovascular risks. Under such circumstances. 
intravenous therapy should not be undertaken 
without weighing the alternative risks of the 
myxedema coma and the cardiovascular disease. 
Clinical judgment in this situation may 

dictate smaller intravenous doses of tevothyroxine. 


SYNTHROID Injection by intravenous or intramuscula 
routes can be substituted for the oral dosage form 
when ingestion of SYNTHEOID Tablets is 

preciuded for long periods of time. 


How Supplied: SYNTHROID (sodium levothyroxine) 

Tabiets are supplied as scored, color-coded compresse 

tablets in 6 concentrations: 25 meg (0. 025 mg)—orange 
. 50 mcg (0.05.mg)—white .. . 100 meg (0.1 mg)— 

yellow . 150 meg (0.15 mg)--biue. . . 200 mcg 

(0.2 mg)--pink . . 300 meg (0.3 mg)—qgreen. 


SYNTHROID (sodium levothyroxine) for Injection is 

sappia in 10 mi vials containing 500 mcg oft. 

Uds llized active ingredient and 10 mg ol 'Mannito!, 
P. A separate 5 mi vial containing Sodium | 


p Chloride Injection, U.S.P. is provided as a diluent. 


Directions for reconstitution: Reconstitute: the” 


lyophilized sodium levothyroxine by. aseptically addin 


5 mt of the Sodium Chloride Injection; USP.. 
to the vial: Shake vial to insure complete mixing. Use 
immediately after reconstitution. Discard ay 
unused portion. ; 2 


U.S. Pat. 2,889,363 
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NUMBER ONE IS STILL HARD AT 


Corometrics® 101 Fetal Monitor (serial number 101118001) has undergone some changes since its 1969 
installation in New York Metropolitan Hospital. And it isn't tired yet. 





In 1971, it was modified to 101A monitor specifications, providing more flexibility. Then, in 1973, the 
front panel and other internal changes made it a 101B, capable of both direct and indirect monitoring. 


That same quality, integrity and reliability that went into the 101 Fetal Monitor seven years ago are found 
in the 111 Fetal Monitor today. Our Service Department can update your instrument to provide you with 
the latest state-of-the-art modifications. Our national network of Sales Consultants and Service Engineers 
are available to help you with your individual requirements. For expansion of present equipment, our 
Systems Department can provide you with many options engineered to individual specifications. And 
for education in the practical applications of monitoring, Corometrics RN Perinatal Specialists periodically 
conduct community workshops th roughout the year. 


It's all part of our Total Product Support. Our customers are Number One. And we're working hard to 
keep it this way. 





COROMETRICS MEDICAL SYSTEMS, INC. 
Barnes Industrial Park 
Wallingford, Connecticut U.S.A. 06492 


ES Telephone: [203]265-5631 Telex: 940 403 
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 Estratiol..the only estrogen necessary 
n estrogen replacement therapy 


B us 
- (ESTRADIOL) 


]-mg. and 2- mg. scored tablets 


- Estradiol, the active estrogen at the 


' cellular level : 


^ Estradiol is the primary estrogen of the human | 


ovary—estrone and estriol are considered : 


ES oxygenated metabolites'—and the major 


estrogen secreted during the reproductive | 
life of the woman." 


Estradiol, not estrone, is the logical 7 


estrogen to replace 


At menopause the normal cyclical production 


“of estradiol declinas; resulting for many : 
: women in the unpieasant symptoms of 


E estrogen deficiency—hot flushes and atrophic ` 


" vaginitis.being the most common. ESTRACE 
provides the estradiol the ovary produced in 
. the premenopausal years. 


. ESTRACE.. 
estradiol 


-Estradiol was long thought desirable in oral | 
estrogen replacement thera py; but adminis- 
tration was not practical owing to erratic 


„the orally effective 


. absorption. With the technique of microniza- — . 


tion, dependable oral absorption has been 
i demonstrated.” ae | 


` ESTRACE is rapidly absorbed, active at the, - 


cellular level, and follows the normal meta- - 
bolic pathways in its utilization by the body. 
ESTRACE provides objective and:élinical 
evidence? of ready availability and biologic. ` 
activity because estradiol.can nbe assayed ` 


in plasma. 


Easy to titrate to lowest effective. 
dosage . | 


ESTRACE is easy to titrate up or down as . 
. necessary for the individual patierit toarrive 


at the lowest effective dose as soóh as possible. 
Available in 1-mg. and 2-mg. scored tablets, - 
ESTRACE is usually effective ina single dose 

of 2 mg. per day, administered on 8 cyclic basis. 


References: i. Murad F, Giiman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis . 
of Therapeutics, ed 5, New York, Macmillan Publishing Co; 
1975, p 1423. 


. 2, Klopper A: Treatment of infertility and menopausal . 
. symptoms. Br Med J 2:414—416, Aug 1976. 


3, Callantine MR, Martin PL, Bolding OT, et al: Micronized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975, 

4. Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and ‘gonadotropin levels following the 
administration.of orally-active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975.. ; 
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ESTRAG 
- (ESTRADIOL) 


1-mg. and 2-mg. scored tablets 


Warning ; 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expandinz use of estrogens during 
the last decade. The three case contro! studies reported that the risk of endometrial ' 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk peg to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 
estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or - 
less hazardous than "synthetic" estrogens at equiestrogenic doses. . 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 


sex hormones, both estrogens and progestagens, during early pregnancy may 


seriously damage the offspring. It has been shown that females exposed /n utero to 

, Qiethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures.7 Furthermore, a 
high percentage of such exposed women (from 30 to 90 oercent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and hmb reduction 
defects.1346 One case control studyi6 estimated a 4.7-fo d increased risk of limb 
reduction defects in infants exposed ¿n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment, The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If.Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 





Clinical Pharmacology — 17 B-Estradiol is the most potent e ic estrogen and, in 
fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace® has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 
gastrointestinal tract.17 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
symptoms associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. Atrorhic vaginitis. 3. Kraurosis 
vulvae, 4. Female hypogonadism. 5. Female castration. SAL ovarian failure. 
ESTRACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
, MET AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: L Known or suspected cancer of the breast except in appropriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with s estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
' endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
. tives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
: resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. E should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary ad disease. Benign hepatic adenoma should be con- 
' sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock Hepato-cellular carcinoma has also been reported in women taking 
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estrogen-containing oral contraceptives.2! The relationship of this malignancy to these 
drugs is rot known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopausez2 and blood pressure should be monitored 
with estrcgen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 
Precauticns: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, an 
pelvic organs, and should include a. Papanicolaou smear. Conditions which might 3e in- 


- fluenced ty fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 


require careful observation. Certain patients may develop undesirable manifestatians of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata" may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should b2 dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
In patients with impaired liver function. Estrogens should be used with caution ia pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or i pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors Vil, VIH, IX, and X; decreased antithrombin 3; in- 
creased Ue lA iaces platelet aperegability; c. increased thyroid binding 
ponin (TBG) leading to increased circulating total thyroid hormone, as me y 

Bi, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered: d. Impaired glucose 
tolerance; e. Decreased pregnanediol excretion; f. Reduced response to inetyrapone 
test; g. Reduced serum folate concentration; h.Increased serum METIE and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in Fuman milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral: contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and afier treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like syndrome; 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
weight Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in übido. . ; l 
Overdosaga: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor gaan atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The towest dose that will control symptoms should be 
chosen and medication should be discontinued as prompty as possible. Administration 
should be cyclic (eg., 3 weeks.on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro Tuas 
abl la The minimal effective dose for maintenanace therapy should be determin 

y titration. 
2. Given eee. Female hypogonadism; female castration; primary ovarian fature. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control perenn symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. ' 

Treated patents with an intact uterus should be monitored closely for signs of en- 


` dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
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nancy in tha event of persistent or recurring abnormal vaginal bleeding. 
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Coagulation and the hypertensive diseases of pregnancy 


A. M. WODZICKI, B.A., A.R.T. 
A. T. COOPLAND, M.D., F.R.C.S.(C.) 
Winnipeg, Manitoba, Canada 


" 


The coagulation and fibrinolytic systems were investigated in a group of patients with 
essential hypertension during pregnancy, and the findirigs were compared with those of 
normal gravid women. Patients with essential hypertension exhibited the following 
significant differences: shortened partial thromboplastin times, thrombocytopenia, and 
decreased antithrombin III levels. Euglobulin lysis times and assays for fibrin breakdown 
products suggest that essential hypertension is not associated with changes in the 
fibrinolytic mechanism. Until more sophisticated studies can be performed on such patients, 
it cannot be concluded that the increased coagulability observed in pregnant patients with 
essential hypertension represents a state of intravascular coagulation. (AM. J. OBSTET. 


GYNECOL. 129: 393, 1977.) 


THE DEFECTS OF the coagulation and fibrinolytic 
mechanisms frequently seen in pre-eclampsia have 
been well documented.’ Accumulated hematologic. 
findings of decreased platelet counts, lowered plasma 
coagulation factors, cryofibrinogenemia, and increased 


serum and urine fibrin breakdown products, at times - 


accompanied by renal fibrin-like deposition, have impli- 
cated intravascular coagulation as either a cause or an 
important accompaniment of this disease, especially in 
the severe form. However, most studies have been 
done on patients in whom the hypertensive condition 
has been poorly defined. It is particularly difficult to 
differentiate clinically between pre-eclampsia and es- 


sential hypertension, especially when the patients are : 


not severely affected; women who are destined to de- 
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velop chronic hypertension will often present during 
the third trimester with an elevated blood pressure 
which pregnancy has “unmasked.” Diagnosis by renal 
biopsies indicates that many patients have the wrong 
diagnosis of pre-eclampsia.*~* Clinically, there is little 
purpose in differentiating pre-eclampsia and essential 
hypertension, especially in the milder cases, since the 
methods of treatment are very similar. It is unlikely, 
though, that anyone would dispute the high incidence 
of essential hypertension, particularly in multigravid 
patients. Yet, the only comprehensive coagulation 
study on “pregnancy-revealed” chronic hypertension 
was done by Davidson and Phillips? on 20 women with 
chronic hypertensive vascular disease. Accelerated 
thromboplastin generation noted in the plasma of 
these patients suggests the possibility that mild dis- 
seminated intravascular coagulation is associated with 
this disorder. 

This is a preliminary report on the influence of es- 
sential hypertension on the coagulation function dur- 
ing pregnancy. Further investigation will include 


postpartum as well as predelivery studies, with the use 


of more sophisticated tests for intravascular coagula- 
tion. l 
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Fig. 1. Results of platelet counts, antithrombin I levels, Jid 
partial thromboplastin times, with mean values in essential 
hypertension during pregnancy compared with those of the 
control patients. 


Material and methods 


Nineteen hospitalized patients from the obstetric 
service of the Health Sciences Centre in Wi nnipeg, ten 
control patients attending, prenatal: clinics, and ten 
normal nonpregnant women attending family plan- 
ning clinics comprised this study. During their an- 
tenatal visits, a minimum of 10 to 15 blood pressure 
determinations were made on the 19 hypertensive pa- 
tients. A diagnosis of hypertension was not made until 
three significantly elevated readings, several hours 
apart, were obtained. These patients were then admit- 
ted to the hospital, during the second or third trimes- 
ter. During hospitalization, blood: pressure determina- 
tions were obtained four times daily until delivery. In 
all cases, the blood pressure readings wére well above 
the levels consideréd diagnostic for hypertension, i.e., 
greater than 90 mmi. Hg diastolic. Of the 19 hyperten- 
sive. patients, . 17 were: multiparous, and two were 


primiparous. Thirteen multiparous patients had a his- 


tory of hypertension in past pregnancies, and five of 
them gave a family history of hypertension. Three had 
been receiving medication for. hypertension .before 
they became pregnant. Of the two primigravid pa- 
tients, one hàd been admitted because of elevated 
blood pressure during the second trimester arid one 
had “postmaturity”, with a family history of hyperten- 
sion. None of the patients had proteinuria or edema at 
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any time during the study. Other etiologic factors caus- 
ing hypertension were ruled out with the appropriate 
clinical laboratory tests, 

_All patients were between the.a ages of 20 arid 30 ex- 
cept fcr one who was 18 years old and another who was 
40 years old. The gestations of the hypertensive group 
ranged froni 37 to 41 weeks at the time of delivery. 
Blood samples from the hypertensive and control sub- 
jects were drawn once a week, beginning at the thirty- 
sixth week of gestation and ending before labor. It was 
decided not to include a postpartum study at this time 
because many of our patients were delivered by cesar- 
ean section and/or were receiving lactation suppres- 
sants, thereby introducing factors which could 
influence tests of hemostasis.* 7 The control subjects 
were each followed completely through a normal 
pregnancy. 

We believe we have selected pregnant patients with 
essential hypertension as opposed to pre-eclampsia or 
chronic renal disease (insofar as it is possible without 
renal biopsies). Seventeen of 19 patients were mul- 
tiparous, and it is generally accepted that pre- 
eclampsia is primarily a disease of the primigravid pa- 
tient. The majority of our patients had a history of 
hypertension in previous pregnancies, and, in addi- 
tion, a high percentage had a family history of hyper- 
tension. Finally, other etiologic factors responsible for 
hypertension were excluded. 

The coagulation tests included fibrinogen levels, 
partial. thromboplastin times, determined by the one- 
stage method of Hunter and Allensworth? with the use 
of platelet factor 3 reagent with Celite,* platelet counts 
obtained by the direct method, and antithrombin mu 
estimations as described by Howie and associates.’ 
Howie and associates suggested the use of ancrod to 
remove fibrinogen from the plasma. Since ancrod was 
not available, all plasma was defibrinated by heating at 
56° C. for 15 minutes followed by centrifugation to 
remove the precipitated fibrinogen. 

Fibrinolytic studies included euglobulin lysis times” 
and microhemagglutination-inhibition titers to mea- 
sure fibrin breakdown products (FBP). 

Blood was drawn with plastic syringes. Then 9 ml. of 


' blood was added to plastic tubes, each containing 1 ml. 


of acid citrate. The blood was centrifuged immed- 
iately at 10,000 r.p.m. for 10 minutes at 4° C., and the 
plasma was stored at —20° C. Next, 5.ml. of blood was 
added to glass tubes, each containing 50 u. of topical 
thrombint and epsilon amino caproic acid (EACA),+ 
*Warner-Lambert Products, Morris Plains, New Jersey. 
TParke, Davis & Co., Detroit, Michigan. 
iLederle Labs., Pear! River, New York. 
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Table I. Coagulation studies on the effects of essential hypertension during pregnancy 





Mean 
(10*) 


Parameter 


Platelets (thousands/cu. mm.) 241.4 116.0-370.0 
PTT (sec.) 40.7 35.5-49.5 
Antithrombin III (95) 87.4 60.0-122.5 
Fibrinogen (mg. 96) 584.3 483.0-707.0 
ELT (hr.) 3.53 2.77-4.56 
FBP (decimal dilutions) 0.6] 1.0-0.25 


Mean 
Range (19*) Range 


199.4 
37.9 
75.8 

597.2 







Normal (nonpregnant) 






Significance 


118.0-290.0 «0.05 247.0 160.0 -325.0 
27.5-44.0 «0.05 39.0 34.0 - 44.0 
43.0-104.0 <0.05 78.0 70.0 -125.0 

443.0-747.0 N.S 297.0 240.0 -385.0 
2.58-4.21 N.S 22.0 

1.0- 0.0625 N.S 0.53 1.0 -0.125 


PTT, partial thromboplastin time; ELT, euglobulin lysis time; N.S., not significant. 


*Number of patients. 


to a final concentration of 0.04 M. (25 mg.). The glass - 


tubes containing 5 ml. aliquots of blood were incubated 
at 37° C. until good clot retraction had occurred. The 
serum was stored at —20* C. until it could be assayed 
for FBP. 


Results 


Compared to the control group, the hypertensive pa- 
tients revealed considerably shorter partial thrombo- 
plastin times and substantially lower platelet counts 
and antithrombin III levels; these results were highly 
significant (p < 0.05) (Fig. 1 and Table I). 

Fibrinogen estimations and euglobulin lysis times 
showed no significant differences between the two 
groups. The hypertensive group had increased FBP 
but not in significant amounts (Table I). 


Comment 


The present report demonstrates that there are strik- 
ing differences in tests of coagulation and platelet 
counts between normal pregnant patients and those 
with “pregnancy-revealed” essential hypertension. 
Howie and McNicol? studied the coagulation systems 
of women with similar disorders and could find no ab- 
normalities, but their test population was small. Al- 
though Davidson and Phillips? reported a significantly 
accelerated thromboplastin generation time in the 
plasma of these patients, they found no change in par- 
tial thromboplastin times or platelet counts. Our pa- 
tients were possibly more severely affected than their 
group. Serum FBP levels and euglobulin lysis umes 
indicated no increased fibrinolytic activity in our 
hypertensive group, which confirms the results ob- 
tained by Howie and McNicol”? and Gordon and asso- 
ciates™ in similar subjects. 

Unless fibrinolysis is activated secondarily to coagula- 
tion, or positive tests for thrombin-induced fibrinogen 
derivativeS such as cryofibrinogen can be demon- 
strated, it is presumptive to say that a state of intravas- 
cular coagulation exists. However, the literature does 


offer some evidence that suggests the presence of in- 
travascular coagulation in these women. Wardle and 
Menon? were able to show 
cryofibrinogen in a group of patients with no edema or 
proteinuria who had experienced a rise in blood 
pressure toward term. In renal biopsies taken after de- 


increased levels of 


livery from patients with essential hypertension, Fisher 
and associates! noted glomerular platelet aggregates 
and extracellular deposits. Controversy remains, how- 
ever, as to whether or not these changes are manifesta- 
tions of intravascular coagulation because these renal 
deposits have not been positively identified as fibrin. 
Our results of increased coagulability over and above 
that of normal pregnancy add support to the evidence 
presented here. It is possible that the shortened partial 
thromboplastin times in our group and the accelerated 
thromboplastin generation times of Davidson and Phil- 
lips are one and the same phenomenon and signify 
that the first-stage procoagulant factors have been con- 
verted to a more reactive state, because of an activated 
coagulation system. A decreased platelet count is a sign 
of increased utilization where there is no history of 
underproduction caused by drug ingestion or associ- 
ated disease. Low antithrombin III levels have been 
associated with thrombotic disease." According to 
Abildgaard,'? antithrombin III forms an inactive com- 
plex with thrombin and is removed in this state. If 
there is an increased amount of thrombin which is 
being generated as a result of the intravascular coagu- 
lation, antithrombin could be depleted in an effort to 
remove the excess thrombin from the blood circula- 
tion. 

Much evidence has been compiled to indicate that 
intravascular coagulation is associated with pre- 
eclampsia. However, perhaps intravascular coagulation 
is not confined to pre-eclampsia but can be an accom- 
paniment of "pregnancy-revealed" hypertension re- 
gardless of its etiology. Until more work is done in 
this field, any comments made by us are still only 
speculative. 
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Enhanced prediction of pregnancy-induced hypertension 
by combining supine pressor test with mean arterial 


pressure: of middle trimester 


JEFFREY P. PHELAN, LIEUTENANT COMMANDER (MC) USNR 


Portsmouth, Virginia 


Both the impact of the mean arterial pressure of the second trimester (MAP-2) on the 
development of pregnancy-induced hypertension (PIH) and the accuracy of the supine 
pressor test (SPT) for the prediction of PIH have been demonstrated. Despite good over-all 
predictability of the SPT, a large percentage of false positive SPT's have been reported, 
ranging from 6 to 60 per cent with an average of 34 per cent. In an effort to reduce the 
incidence of false positive SPT's and provide a more accurate method for identifying those 
primigravidas at risk for PIH, weekly or biweekly SPT's were performed. There were 251 
SPT's performed on 97 primigravidas between 28 and 32 weeks' gestation. Along with the 
performance of serial SPT's, each subjects MAP-2 was calculated. Those primigravidas 
with an MAP-2 greater than 85 mm. Hg or two or more positive SPT's had a greater 
incidence of PIH (45 and 46 per cent, respectively). Of greater significance, those women 
who exhibited both an MAP-2 greater than 85 mm. Hg and two or more positive SPT's had 
an 88 per cent chance of developing PIH. These results were highly significant 

(chi square = 9.7, p « 0.005). (AM. J. OBSTET. GYNECOL. 129: 397, 1977.) 


IN THE PAST, the ability to identify the pregnant pa- 
tient at risk for the future development of pregnancy- 
induced hypertension (PIH) was dependent upon the 
existence of predisposing factors, e.g., diabetes mel- 
litus, multiple gestation, or chronic hypertension. If a 
primigravida did not possess any of these contributing 
factors, there was no means to accurately predict her 
chances of developing PIH. Recent advances have en- 
abled the clinician to more accurately identify those 
women destined to have PIH. Most noteworthy has 
been the development of the supine pressor test (SPT) 
by Gant and associates.! Despite its relative simplicity, 
the SPT has provided an accurate: method for detect- 
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ing those women at risk for PIH prior to its clinical 
onset. Other studies have provided corroborative evi- 
dence for the SPT.*? However, these studies have 
been more beneficial with the identification of those 
women least likely to develop PIH rather than those 
women with an enhanced risk for PIH. Over all, the 
predictive accuracy for the SPT has been 87 per cent. 

Despite its high over-all predictive rate, there were 
several women with a positive SPT who failed to de- 
velop PIH. The over-all percentage of false positives 
was 34 per cent (range, 6 to 60 per cent). 

Along with the advent of early third-trimester testing 
of the primigravida to determine PIH risk, Page and 
Christianson’ reported the effects of a high mean arte- 
rial pressure of the second trimester (MAP-2) on the 
future development of pregnancy-related complica- 
tions. More specifically, those pregnant women with an 
MAP-2 greater than 90 mm. Hg had a significant in- 
crease in the stillbirth rate, frequency of intrauterine 
growth retardation, and frequency of PIH. With re- 
spect to PIH, an MAP-2 greater than 85 mm. Hg in a 
pregnant patient gave her a 1.7 times greater risk for 
PIH than a similar patient whose MAP-2 was less than 
85 mm. Hg. Even though the MAP-2 does provide in- 
formation allowing the clinician to concentrate on a 
group with a higher risk for PIH, the MAP-2 by itself 
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Positive Supine Pressure Test 


Fig. 1. Incidence of PIH with respect to the number of posi- 
tive supine pressor tests. 
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Negative Supine Pressure Test 


Fig. 2. Incidence of PIH with respect tc the number of nega- 
tive supine pressor tests. 


Table I. Incidence of PIH compared with MAP-2 





No. of 
primigravidas 


« 80 51 5 
80-84 | 26 l 
85-89 12 6 
90-94 3 2 
95 or greater 4 l 





failed to accurately identify which pregnant patient 
would develop PIH. 

The initial studies involving the SPT relied heavily 
on the results of a single SPT. As previously stated, 
there were several subjects who had a false positive test, 
especially in our hands. As a consequence of this large 
number of false positives, a second study was under- 
taken to determine whether the SPT varied from week 
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to week between 28 and 32 weeks’ gestation. For 
example, if a test was positive at 28 weeks, did *t always 
remain positive? Second, if a subject had more than 
one positive SPT, was she at greater risk for, PIH? 
Third, if the SPT varied from positive to negative, 
what factors might be involved in the variation? Finally, 
could the results of SPT when combined with each sub- 
ject’s MAP-2 provide an even more accurate test for 
predicting who was to develop PIH? 


Method 


The SPT was performed on primigravidas between 
28 and 32 weeks' gestation. Any subject with a prior 
history of hypertension, renal disease, or blood pres- 
sure elevation prior to. 28 weeks' gestation was ex- 
cluded from the study. 

Each SPT was administered according to the previ- 
ously described method of Gant and associates.’ Initial- 
ly, each subject was placed in the left lateral recumbent 
position until two identical diastolic pressure readings 
5 minutes apart were obtained. If a subject had a dia- 
stolic pressure less than 45 mm. Hg, three identical 
readings were required. Once a stable diastolic pres- 
sure was obtained, the subject was turned to the su- 
pine position. Five minutes later, the blood pressure 
was taken and recorded. A rise in diastolic pressure 
greater than 20 mm. Hg on position change was con- 
sidered a positive test. A diastolic change less than 20 
mm. Hg was considered a negative test. 

The SPT was performed either weekly or biweekly, 
depending on the initial test results. If a subject had a 
positive test initially, she had a weekly SPT. If the initial 
SPT was negative, the test was repeated in 2 weeks. If 
an initial test was negative and the subsequent test was 
positive, she was tested each week until 32 weeks. 

Additionally, the subject’s MAP-2 was calculated on 
those pressures recorded during the fifth and sixth 
months of gestation. The formula used was that de- 
scribed by Burton?: 


S + 2D 


MAP = 3 


In an effort to minimize test error, all SPT’s were 
performed by the same technician. In addition, no tests 
were done prior to 28 weeks or after 32 weeks of gesta- 
tion. Finally, all efforts were made to keep the SPT 


results from the other members of the Obstetrics De- 


partment. 

As before, each subject’s chart was reviewed after 
she was delivered for evidence of PIH. The eriteria for 
PIH were a blood pressure persistently greater than 
140/90 mm. Hg accompanied by a 20 mm. Hg rise in 
base-line diastolic pressure. 
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Table II. Incidence of PIH when the MAP-2 and supine pressor test results are combined* 


No. of 
primigravidas 
MAP-2 > 80, positive test 14 
MAP-2 > 85, positive test 8 
MAP-2 < 80, negative test 4] 
MAP-2 < 85, negative test 61 





PIH 


8 |j © 6 57 
7 p 88 
9 39 95 
2 59 97 





*Positive test = two or more positive tests; negative test = less than two positive tests. 


Results 


A total of 251 pressor tests were performed on 97 
primigravidas between 28 and 32 weeks' gestation. 
Each of these 97 women had two or more SPT's. 
Twenty-four women who had only a single SPT were 
excluded from the study. In the group of 251 SPT's, 73 
tests were positive (29 per cent) and 178 tests were 
negative (71 per cent). 

As previously stated, an increase in diastolic pressure 
greater than 20 mm. Hg on position change was re- 
corded in 73 instances. These positive tests were ex- 
hibited by 45 women tested (46 per cent). Of those 
women with a positive test, 13 (19 per cent) developed 
PIH later. However, if an individual demonstrated two 
or more positive SPT's, the incidence of PIH rose to 46 
per cent (Fig. 1). | | 

The failure to demonstrate a rise in diastolic 
pressure of 20 mm. Hg or more on position change was 
found in 171 SPT's. Of those women studied, 95 
showed at least one negative test. From this group, 13 
later developed PIH (13 per cent). In those women 
who had two or more negative tests, the incidence of 
PIH fell to 7 per cent (Fig. 2). Even though the inci- 
dence of PIH was 7 per cent in those women with more 
than one negative test, those women exhibiting only 
negative pressor tests had an even lower incidence of 
PIH (3 per cent). | 

Table I depicts the impact of the MAP-2 on the inci- 
dence of PIH for the study group. Those subjects with 
an MAP-2 greater than 85 mm. Hg tended to have a 
higher probability of developing PIH (45 per cent). 
This result was essentially the same for those women 
with two or more positive SPT's (46 per cent). 

By assuming a positive test (PT) to be any test with 
two or more positive SPT's and a negative test (NT) 
one with less than two positive SPT's, the study group 
becomes separated into 24 PT's and 73 NT's. Then by 
combining the MAP-2 with the above SPT results, the 
predictive accuracy is greatly enhanced (Table II). For 
example, those women who exhibited an MAP-2 
greater than 85 mm. Hg and a PT had an 88 per cent 
chance of developing PIH. These results were highly 


| significant (chi square = 9.7, p « 0.005). Conversely, 


those women with a NT and an MAP-2 greater than 85 
mm. Hg had a 16 per cent chance for PIH. 


Comment 


Quite by chance, during the course of angiotensin II 
infusion studies, Gant and associates! noted that 
women with a 20 mm: Hg or more rise in diastolic 
pressure on’ position change are at enhanced risk for 
the development of PIH: The SPT or “roll-over test,” 
which is easy to perform, requiring approximately 20 
minutes for its execution, offered an adequate means 
of determining the primigravida at risk for PTH. 
However, despite the test’s relative simplicity, the 
physiologic mechanism for a positive test has remained 
obscure. There appears to be no hormonal or reflex 
basis for a positive test. For example, positive tests have 
been eficountered i in women using oral contraceptives, 
virgins’ not inne oral contraceptives, and male sub- 
jects s: 

. Even otal the physiologic mechanism to explain 
the SPT has remained unknown, the present study has 
provided a greater insight into the test. As evidenced 
by the large number of subjects having a positive test 
(46 per cent), the test does tend to vary on a weekly and 
biweekly basis. In spite of each subject remaining in the 
left lateral recümbent position for longer than 15 min- 
utes, the test results were not always the same. Al- 
though we failed to quantify the amount of maternal 
activity preceding each test, this might offer an expla- 
nation for some of the variation. Another possibility 
for the testing variation could have been that the sub- 
ject was about to develop clinical PIH. For example, 
two subjects whose tests were initially positive in two 
consecutive instances and then became negative devel- 
oped PIH approximately 2 to 3 weeks later. Finally, 
another potential cause for the inconsistent results 
might be an unusually low diastolic pressure in the left 
lateral recumbent position. The pressures which ac- 
count for this problem are usually less than 45 mm. 
Hg. Therefore, if the supine diastolic pressure has re- 
mained essentially the same as in the prior test, this 
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Endo would create a false positive test. In or der to ` 
prevent this occurrence, it becomes. essential to have. 
two to three identical diastolic pressure. readings i in the 
lateral ` position prior to E t the: subject to ne 
supine position. E : IU NN. 

-As previously discussed, those women with: two of | 


." more positive. SPT’ s had» ‘a greater likelihood of devel-- 


oping» PIH. (46 per: cent). Interestingly; only. two. 


7 primigravidas who developed IB Bad EE 
: pe SPT's. mE C 


A comparison of the: SPT: — ‘and the. MAP.2 
dead essentially no dif ference i in the UE 
of PIH whenever the’ subject had two or more positive . 
SPT's or an MAP- 2 greater than 85 mm. 'Hg (46 and'45:- 
per cent, respectively): However, by combining both - 
these factors, a PT and a MAP- 2 greater than 85.mm. 


a Hg, thé predictive accuracy. for those Bman 


destined to develop PIH was 88 per cent. Although | 


small in population: size, these results were Rae 
significant (chi square = 


9 f p « 0.005). ea us. 
: Despite the more accurate prediction of PIH, eight 
EE developed PIH without fitting- into the. 


proposed modification. Nonetheless, this modification . 


of combining the SPT, results. with the MAP-2 does 
provide a more nearly exact means of predicting who. T 


will develop PIH. Not only is the test more accurate, 
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but also fewer primigrayidas need to. be studiéd and it 
provides. a. greater return. For éxample, ingtead of. 
doing serial SPT’s on all primigravidas, the clinician 
would need to test only those women whose MAP-2 was 


" greater than .85 mm. Hg.. With respect to the present - 


study, only 20 primigravidas would have been evalu- 
ated.rather than 97. ‘Therefore, any primigravida with 


| à 90 percent chance of developing PIH by virtue of 


both an MAP- 2 greater than 85 mm. Hg and two or 


_more positive SPT's could under go.a more intense an- 


tepartum evaluation. 
- In summary, the combination of the MAP-2 when 


| greater than 85 mm. Hg.and the SPT when positive in 


two' or miore instances appéars to be a more precise 
method for predicting the primigravida at risk for de- 
veloping PIH. In addition, the use of the MAP-2asa. 


‘screening technique has been discussed. Further sub- 


stantiative studies are warranted and should be forth- 
coming. Explanations to account for the week-to-week 
variatior- in ‘test results have been rendered. Finally, a 


negative SPT still appears to be a reliable indicator of a 


primigrevida unlikely to develop PHL 


"The author wishes to express his deep appreciation 


| to D. Kauffman, HM3, USN, for her assistance on Mis 


project. 
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Biorhythms of the pregnant uterus (Macaca mulatta) 


GUY M. HARBERT, Jr., M.D. 


Charlottesville, Virginia 


Twelve rhesus monkeys confined to restraining chairs and maintained in a controlied 
environment were used to explore the existence and effect of biorhythms in the dynamics 
of the uterus during the last half of pregnancy. Spontaneous uterine activity, aortic blood 
pressure, and uterine artery blood flow were monitored continuously for periods of five to 
25 days. During a 24 hour period, the variation in hourly average values of all measured 
functions occurred in repetitive and predictable patterns conforming to highly significant 
Fourier curves that were entrained by the light-dark cycle. Highest amniotic fluid and blood 
pressure values were recorded during the periods of light. Amplitudes of the sine curves 
calculated from intra-amniotic pressure data ranged from 1.8 to 59.4 per cent of the 24 
hour mean, and in eight animals, they were positively correlated with blood pressure 
changes. In general, highest hourly average uterine artery blood flow rates occurred during 
the periods of darkness when intra-amniotic fluid pressures were minimal. The differences 
between minimal and maximal average flow rates ranged from 17.0 to 63.6 per cent of 
mean daily flow and were inversely correlated to amniotic fluid pressure changes. 
Disparities observed in the chronology and amplitude of the 24 hour periodic functions 
recorded for intra-amniotic pressure, blood pressure, and uterine blood flow indicate these 
biorhythms are modulated by factors in addition to those engendered by physiological 
pressure-flow relationships. The existence of these circadian rhythms should be considered 
when studying the kinetics and kinematics of the pregnant primate uterus. (AM. J. OBSTET. 


GYNECOL. 129: 401, 1977.) 


THE PHENOMENON of recurring variation in contrac- 
tile pattern is characteristic of the spontaneous activity 
of uterine muscle. It has been noted during in vivo 
studies of nonpregnant human! and nonhuman 
primate? uteri and during in vitro observations of 
human myometrial strips excised from the pregnant 
uterus? In nonpregnant, unanesthetized rhesus 
monkeys, these variations occur according to a time 
course that is repetitive and predictable and that fol- 
lows a diurnal pattern.* They are also components of 
the distinct changes of uterine activity that characterize 
all phases of the menstrual cycle.” 

Specific patterns of uterine contraction have also 
been demonstrated during various stages of preg- 
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nancy. In the human, a systematic modulation of peak 
pressure has been noted during contractions obtained 
before the onset of labor? This modulation was not 
regarded as random since some filled a Poisson distri- 
bution and were found to be repetitive. In the rhesus 
monkey, the amplitude of contraction is higher in early 
and late pregnancy than in midgestation, whereas du- 
rauon of the contraction cycle is longer in midpreg- 
nancy than during the first trimester or preceding 
labor.’ Although, in general, the individual contrac- 
tions of the human uterus are less complex and vari- 
able than those of the monkey, the patterns recorded 
during a given stage of pregnancy in the two species 
are similar. 

In both the human subject’ and the rhesus monkey," 
the flow of maternal blood to the gravid uterus is gov- 
erned, in part, by the intermittent contraction and re- 
laxation of the muscular components of the organ. 
Blood flow is decreased during uterine contraction. 
The decrement in the flow is roughly proportional to 
the magnitude of the contraction. 

The present study was undertaken to explore the 
existence of biorhythms in spontaneous activity of the 
pregnant, nonhuman primate uterus and to evaluate 
their effect on uterine hemodynamics. 
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Fig. 1. Graphic presentation of the variation in uterine dynamics recorded over two consecutive days 
during late pregnancy. Each point represents the average value of mean intra-amniotic pressure, 
aortic blood pressure, or uterine artery blood flow for the specified hour. The 12 hour periods of 
light and dark are represented by the clear and stippled background areas, respectively. 


Material and method 


Pregnant rhesus monkeys whose dates of concep- 
tion within two days were known, were selected from 
our primate colony. Uterine activitv, aortic blood pres- 
sure, and uterine blood flow were measured during 
the last half of pregnancy. 

The pattern of intra-amniotic pressure changes and 
frequency of uterine contraction was monitored by 
an open-ended catheter method. At laparotomy, a 
saline- filled catheter was inserted transmyometrially 
into the amniotic sac and secured to the uterus with a 
suture. The catheter was brought out through a 
puncture wound in the flank. 

Recordings of aortic blood pressure were obtained 
by cannulation of a femoral artery with an open- -ended, 
fluid-filled catheter previously treated with a silicone 
compound and filled with sodium heparin. The cathe- 
ter was threaded into the abdominal aorta to the ap- 


proximate level of the renal arteries and exteriorized: 


through the flank. 

Direct measurement of uterine artery blood flow was 
achieved by use of an. electromagnetic flow meter. 
Placement of the flow probe was made through an 
extraperitoneal incision contralateral to the blood 
pressure catheter. The probe was stabilized by suturing 
the lead wires to the psosas and internal oblique mus- 
cles. The wires were exteriorized through a flank i inci- 
sion. An miatabig occlusive device was placed aroung 


the proximal portion of the hypogastric artery to per- 
mit balancing of the flow probe. In two of the animals 
studied during midgestation, the size of the uterine 


artery was less than the diameter of the smallest flow 


probe (1.5 mm.). In these instances, the segment of 
hypogastric artery between the common trunk of the 
obturator and medial femoral circumflex arteries and 
the uterine artery was freed from the surrounding tis- 
sue. The ureteral and lateral sacral branches were 
ligated and a flow sensor was implanted on the 
hypogastric artery. 

As soon as the operation was completed, the animal 
was placed in a restraining chair and maintained in the 
recumbent position for 18 to 24 hours until it fully 
recovered from anesthesia. Most of the monkeys had 
been confined to chairs during previous chronic exper- 
iments. Restrained animals that displayed marked agi- 
tation or depression were excluded. The experiments 
were conducted in a controlled environment with al- 
ternating 12 hour cycles of dark and constant-intensity 


‘light. The change from dark to light. occurred at 0400 


hours and from light to dark at 1600 hours. 

The experimental variables were monitored con- 
tinuously until completion of the observations. The 
pressure catheters were connected by way of pressure, 
transducers to a recording polygraph. The pressure 
transducers were positioned at a level approximately 
midway between the symphysis pubis and the top of 
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Table I. Analysis of variance for Fourier terms of differences between hours of the day for uterine activity, 
uteriné artery blood flow, and aortic blood pressure. 


Intrauterine pressure | Frequency of contraction | Uterine artery blood flow Aortic blood pressure 













Degrees of 
freedom 


Source of 
variation 





F ratio 








Days 5 698.89 23.80* 1.0599 24.93* 3,474.54 94.21* 6,758.52 155.40* 
Effect of a, and b; 2 754.29 25.69 0.9120 21.45* 1,126.31 30.54* 1,766.72 31.34* 
Effect of a; and b, 2 54.61 1.86 0.1126 2.64 77 44 2.10 55.59 0.98 © 
Scatter 19 47.56 1.62 0.0337 0.79 182.92 4.96 53.75 0.94 
Days x (a, by) 10 268.05 9.13* 0.3369 7.92* 407.89 11.06* 182.14 3.23 
Days X (as, be) 10 34.93 1.19 0.1823 4.29 62.32 1.69 81.11 1.44 
Days x Scatter 95 29.36 0.0425 36.88 56.36 
*p < 0.05. 


the uterine fundus. Three to five days were allowed for 
seating of the flow probe. The probe was then con- 
nected to a previously balanced and calibrated flowme- 
ter. Periodic flushing of the pressure catheters, balanc- 
ing of the flow probe, determination of occlusion zero, 
and checks of recording system accuracy were the only 
special procedures necessary. | 

On-line electronic integration of the areas under the 
continuously varying polygraph curves was used to 
facilitate quantitative evaluation and statistical analysis 
of the changes in pressure and flow measurements. 
Mean pressure and flow were determined electroni- 
cally with the use of a one-second time constant. These 
signals were fed into integrating preamplifiers whose 
outputs were recorded as a continuous series of sweeps 
of the writing styluses. The systems were calibrated so 
that the styluses traveled 50 mm. in 30 seconds when 
receiving a signal equal to one-half the measurement 
scales. Total activity was calculated by multiplying the 
number of millimeters traveled by the stylus by the 
appropriate factor. Average values of mean pressure 
and flow were calculated by dividing total activity by a 
selected time interval in seconds. 

Frequency of uterine contraction was expressed as 
the number of complete contraction-relaxation com- 
plexes occurring above base-line pressure per minute. 


Results 


Evaluation of the presence of biorhythms in the 
dynamics of the uterus during pregnancy was based on 
measurements obtained from 12 monkeys over a com- 
bined total of 161 days. Individual animals were 
monitored continuously for periods of five to 25 days. 
Postconceptional duration of pregnancy at the time of 
initiation of the studies ranged from 79 to 146 + 2 
days. 

Fig. l*charts the hourly average values of intra- 
amniotic pressure, aortic blood pressure, and uterine 
artery blood flow measured over two consecutive days 
during late gestation. Variations in average values were 


_ 


present in all three functions. Hourly average values of 
amniotic fluid pressure ranged from 14.5 to 25.0 mm. 
Hg (mean 19.3 mm. Hg + 2.3). Lowest pressures oc- 
curred during the periods of darkness and highest 
pressures occurred during the periods of light. These 
variations in average pressure were primarily due to 
spontaneous alterations in the amplitude, duration, 
and frequency of the contractile complexes. Aortic 
blood pressure also varied in a diurnal pattern, with 
the lowest values being recorded during the period of 
darkness and early morning hours. Subsequently, av- 
erage blood pressure progressively increased to maxi- 
mal values in the late afternoon during the period of 
light or in the early evening hours during the initial 
period of darkness. These changes were associated 
with a circadian variation of both systolic and diastolic 
blood pressures observed during the diastole between 
contractions, as well as the increases resulting from 
uterine contraction. Uterine artery blood flow ranged 
between 17.2 and 25.5 ml. per minute with a mean for 
the two-day period of 21.5 ml. per minute x 1.9. In 
general, lowest average rates were recorded during 
the hours when external resistance to flow, as reflected 
by average amniotic fluid pressure, was greater. The 
highest flow rates occurred during the hours when 
intra-amniotic fluid pressures were minimal. 

In order to further evaluate these observed differ- 
ences, measurements recorded in another animal over 
siX consecutive days were subjected to the analysis of 
variance for Fourier terms.’ The results (Table I) show 
that for all measured functions, the greater variability 
is due to differences between days. There remains a 
smaller, but statistically significant, variability resulting 
from differences between hours of the day. The F 
ratios of the first and second harmonic terms estab- 
lished for the differences between hours of the day 
indicate that these variations conform to highly 
significant’ Fourier curves. The acrophases of the 
curves established for intra-amniotic pressure (1322 
hours), frequency of contraction (0917 hours), and 
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Fig. 2. Illustration of the circadian patterns of spontaneous variation in uterine dynamics. The points 
depict the mean of average values for corresponding hours measured over eight consecutive days. 
The mean of the time of maximal intra-amniotic pressure for the individual days of measuremert 
(1129 hours + 47 minutes) was not statistically different from the mean time of minimal blood flow 
values (1056 hours + 51 minutes). The mean time of maximal blood pressure values was 1708 


hours + 76.minutes. 


aortic blood pressure (1554 hours) occurred during the 
period of light. The time of maximal uterine artery 
blood flow (0013 hours) occurred during the period of 
darkness at approximately the time of minimal intra- 
amniotic pressure. 

A composite of the average values of intra-amniotic 
pressure, aortic blood pressure, and uterine artery 
blood flow measured over eight consecutive days in a 
third monkey is presented in Fig. 2. A statistically 
significant Fourier component was present in the varia- 
tions of amniotic fluid pressure during the day (Ff, 
133 = 27.76). Average blood pressure values also 
conformed to a highly significant sine curve (Fb, 
133 = 19.11) with an apogee of 1185.7 mm. Hg and a 
mean of 104.9 mm. Hg. + 5.1. The variation of hourly 
average values of uterine artery blood flow about the 
mean for the 24 hour period (27.0 ml. per min- 
ute + 2.7) was statistically significant (Fe, 133 = 31.22). 


The semiamplitude of the cosine curve was 3.7 ml. per 


minute. This represents a 13.3 per cent variation of 
uterine artery blood flow rates above and below the 
mean for the day, a differential of 25.6 per cent. Calcu- 
lation of the correlation coefficient by the method of 
least squares indicated a statistically significant negative 
relationship existed between the hourly average values 
of intra-amniotic pressure and uterine artery blood 


flow (r = —0.794, p< 0.001). The correlation coef- 
ficients obtained by comparison of aortic blood pres- 
sure with amniotic fluid pressure (r = 0.031) or 
uterine artery blood flow (r = 0.067) were not 
significant (p > 0.10). Resistance to uterine blood flow, 
calculated as the quotient of blood pressure divided by 
uterine artery blood flow, ranged from 3.50 to 4.63 
(coefficient of variation = 11.35). The higher values 
were obtained for the periods when the intra-amniotic 
pressures were highest and the urterine artery blood 
flow rates were lowest. | 

Hourly average values obtained over seven consecu- 
tive days in a different monkey are presented as a 
composire in Fig. 3. High uterine artery blood flow 
rates occurred during both the period of dark and the 
period of light, conforming to a two-term Fourier 
curve (y = 24.4 — 0.18 cos ct — 0.03 sin ct + 1.21 cos 
ct + 0.52 sin ct). Infrequent and low-amplitude uterine 
contractions produced only minimal variation of aver- 
age intrz-amniotic pressure values. Even on these days 
of relative myometrial quiesence, the average flow rates 
varied 5.1 per cent above and below the mean for the 24 
hour period and were inversely related«to intra- 
amniotic pressure values (r = —0.381, p « 0.05). The 
mean of the time of maximal uterine blood flow occur- 
ring during the period of light for the seven days of 
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Fig. 3. Composite of hourly average values recorded over seven consecutive days illustrating a 
two-term Fourier pattern of spontaneous uterine artery blood flow changes. The variations in intra- 
amniotic (Fs, 144 = 10.95) and aortic blood (Fe, u4 = 18.24) pressures both conformed to highly 
significant sine curves. The semiamplitude of the Fourier curve calculated from amniotic fluid 
pressure data was 9.8 per cent of the mean for the 24 hour periods (23.4 mm. Hg + 1.9). Resistance 
to uterine blood flow (blood pressure/blood flow) ranged from 3.76 to 4.55. 


measurement (1326 hours + 43 minutes) was not 
statistically different from the mean time of maximal 
blood pressure values (1258 hours + 61 minutes). The 
correlation coefficient (0.688) obtained by comparison 
of average values of aortic blood pressure with average 
values of uterine artery blood flow was significant and 
the slope of the regression line was positive. The ratio 
of blood pressure to blood flow, representing resis- 
tance to flow, did not vary significantly between the 
hours of the day (coefficient of variation — 5.83). 
Table II summarizes the data obtained during the 
last half of pregnancy from eight other monkeys. A 
diurnal pattern of hourly average values of intra- 
amniotic pressure and aortic blood pressure conform- 
ing to a highly significant sine curve was present for 
each animal. The acrophases of the 24 hour Fourier 
curves calculated from these pressure data consistently 
occurred between 0600 and 1900 hours, during the 
period of light or the initial hours of darkness. The 
pattern of hourly average values of uterine artery 
blood flow conformed to a highly significant cosine 
curve in six monkeys and to a two-term Fourier curve 
in two. ‘Fhe differences between minimal and maximal 
average flow rates ranged from 17.0 per cent (No. 
M-1907) to 63.6 per cent (No. M-1905) of mean daily 
flow and bore no consistent proportionality to uterine 


pressure changes or to the duration of pregnancy. 

Exposure to a 24 hour period of light on postcon- 
ceptional day 108 +2 (No. M-1905) and 144 x2 
(No. M-010) was used to shift the 12 hour peri- 
ods of light and dark 180 degrees for two animals. 
The Fourier patterns of the average values and the 
pressure-flow relationships persisted (Table II). How- 
ever, by the fourth day after the light change, the 
phase angles of the curves calculated for all three vari- 
ables had shifted between 102 and 134 degrees to con- 
form more closely with the new periods of light (1600 
to 0400 hours) and dark (0400 to 1600 hours). 


Comment 


Biorhythms characterize many aspects of reproduc- 
tive physiology. In the human subject these include 
the diurnal rhythm of blood pressure measured during 
the latter part of pregnancy,'? the circadian pattern 
recorded for the time of spontaneous births,’ and 
the diurnal variation displayed by spontaneous activity 
of the nonpregnant uterus.” 

Analogous to observations of contractile patterns of 
the pregnant human uterus in vivo? and of pregnant 
human myometrium in vitro,’ the pregnant monkey 
uterus displays appreciable variation in contractile pat- 
terns of spontaneous activity. These alterations in 
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Table II. Periodic regression (24 hour) parameters and linear regression correlations of intra-amniotic 
pressure, uterine artery blood flow, and aortic blood pressure calculated from measurements in eight monkeys 
during the last half of pregnancy 


No. of days Semi- | Acrophase| F ratio 
monitored Variable” Mean | amplitude | (hours) | (a, and bi) 


Period of pis 0400 to 1600 hours; period of dark 1600 to 0400 hours 
M-909 79 25 






Animal | Postconceptional age at onset 
no. of monitoring (days + 2) 


Correlation 


coefficient 











IAP (mm. Hg) 18.3 2.0 1613 14.09} -0.8997 (UBF: IAP) 
UBF (ml./min.) 16.4 2.1 0412 14.19}  -0.488t (UBF:ABP) 
ABP (mm. Hg) 125.8 16.8 1239 16.64} 0.452t (ABP:IAP) 
M-1905 88 15 IAP (mm. Hg) r2 1.6 1612 11.417 -0.532+ (UBF:IAP) 
UBF (ml./min.) 13.8 4.4 0703 34.51t -0.090 (UBF: ABP) 
| ABP (mm. Hg) 1140 . 84 1543 27.98}  0.985t (ABP:IAP) 
M-209 105 14 IAP (mm. Hg) 18.3 2.9 1636 13.20} -0.4507 (UBF:IAP) 
UBFi$ (ml/min) 21.6 1.9 0519 19.92? — 0.7021 (UBF:ABP) 
ABP (mm. Hg) 113.1 T. 1802 12.581 0.075 (ABP:IAP) 
M-1907 112 19 JAP (mm. Hg) 16.7 3.8 1408 24.877  -0.183t (UBF:IAP) 
UBF$ (ml/min) 23.4 2.0 0035 30.98; — 0.332T (UBF:ABP) 
ABP (mm. Hg) 114.6 5.9 1043 23.617 0.138 (ABE:IAP) 
M-815 124 19 IAP (mm. Hg) 18.8 5.6 1748 30.83} -0.4207 (UBF:IAP) 
UBF (ml./min.) 27.6 3.9 0749 32.711  -0.273t (UBF:ABP) 
ABP (mm. Hg) 120.3 9.8 1704 56.65} 0.096 (ABP:IAP) 
M-010 134 10 IAP (mm. Hg) 16.2 4.2 1833 37.15¢ -0.306+ (UBF:IAP) 
UBF (ml./min.) 30.0 5.4 0053 45.61}  -0.252t (UBF:ABP) 
ABP (mm. Hg) 105. 25 1819 26.157 0.4467 (ABP:IAP) 
M-1906 144 7 IAP (mm. Hg) 29.9 6.1 1557 48.781  -0.793t (UBF:IAP) 
UBF (ml./min.) 43.8 10.8 0341 30.571 -0.462+ (UBF: ABP) 
ABP (mm. Hg) 109.8 15.3 1444 17.471 0.5227 (ABP:IAP) 
M-908 146 9 IAP (mm. Hg) 19.7 3.6 1458 22.19T -0.423+ (UBF:IAP) 
UBF (ml./min.) 30.3 5.9 0106 47.817 -0.042 (UBF:ABP) 
f ABP (mm. Hg) 1177 152 1321 38.881 0.3107 (ABP:IAP) 
Period of light 1600 to 0400 hours; period of dark 0400 to 1600 hours 
M-1905 107 5.  IAP (mm. Hg) 17.9 2.9 0108 12.907  -0.6241 (UBF:IAP) 
UBF (ml /min.) 18.3 5.9 1423 19.54} -0.413+ (UBF:ABP) 
ABP (mm. Hg) 117.6 10.9 2347 19.057 0.3707 (ABP:IAP) 
M-010 148 4 IAP (mm. Hg) 20.3 4, 0301 23.767  -0.425t (UBF:IAP) 


UBF (ml./min.) 31.0 


5 -0.329+ (UBF:ABP) 
^ ABP (mm. Hg) 118.5 24. 


5 
6 0721 95:497 
6 0.3047 (ABP:IAP) 


0211 25.191 


*IAP = intra-amniotic pressure; UBF = uterine artery blood flow; ABP = aortic blood pressure. 


tp « 0.05. 
tHypogastric artery flow. 
§Two-term Fourier curve. 


uterine activity result in differences of hour-to-hour 
average values of intra-amniotic pressure that mod- 
ulate with periods of light and dark (Fig. 1). When 
analyzed over consecutive 24 hour periods, the varia- 
tions in both average intra-amniotic pressure and aver- 
age frequency of contraction are fcund to occur in a 
repetitive and predictable manner that can be statisti- 
cally characterized by highly significant Fourier curves 
(Table I). The presence of a statistically significant 24 
hour rhythm for average values of uterine activity was 
a consistent finding throughout the last half of preg- 
nancy. Amplitude of the sine curve calculated from 
composite data for individual animals increased as the 
duration of pregnancy progressed and the contractile 
pattern changed from the low-amplitude, infrequent 
contractions of midpregnancy to the stronger, more 
frequent contractions of prelabor (Table II). Despite 
differences in amplitude of the Fourier curves between 


animals, the highest values consistently occurred dur- 
ing the period of light or the early hours of darkness. 
Aortic blood pressure also displayed a 24 hour peri- 
odic function with the highest values occurring during 
the period of light. The amplitude between the lowest 
and highest pressure values of the Fourier curves cal- 
culated from the composite data for individual animals 
ranged from 10.2' per cent (No. M-1907) to 45.0 per 
cent (No. M-010) of the mean for the day (Table II). 
The latter value approximates the degree of diurnal 
variation reported for blood pressure measurements in 
humans during late pregnancy.'? The calculated time 
of maximal blood pressure occurred several minutes to 
several hours out of phase to the apogee of the intra- 
amniotic pressure curves calculated for corresponding ' 
days. This lack of synchrony between the acrophases, 
coupled with the absence of statistically significant cor- 
relation between blood and amniotic fluid pressures in 
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four of the 12 animals studied, suggest that peripheral | 


resistance and cardiac output factors other than those 
engendered by uterine activity may be responsible for 
the circadian rhythm of aortic blood pressure. 

In contrast to the sine curve patterns of amniotic 
fluid and aortic blood pressure changes, the variations 
in uterine artery blood flow usually conformed to a 
cosine curve with highest flow rates occurring during 
the periods of darkness (Fig. 2). Statistically significant 
negative correlation ‘coefficients were observed for 
comparisons between hourly average values of uterine 
blood flow and amniotic fluid pressure in the majority 
of the animals (Table II). While this correlation re- 
flects, at least in part, the reductions in flow resulting 
from individual myometrial contractions, the varia- 
tions in blood flow were proportionately greater, sug- 
gesting that it was unlikely that the flow changes were 
due solely to alterations in amniotic fluid pressure. 
This contention is supported by the observation that 
reciprocal phase differences and inverse relationships 


between blood flow and amniotic fluid pressure were. 


not present in all animals. In three monkeys, a two- 
term Fourier curve provided the best. statistical fit to 
the blood flow data. In each of these instances, varia- 
tion in uterine activity was minimal, the slope of the 
regression line calculated by comparison of hourly av- 
erage values of blood flow and blood pressure was posi- 
tive, and the correlation coefficients were statistically 
significant. These observations suggest that the driving 
force of blood pressure was a major determinant of the 
harmonic component to the usual cosine curve of 
uterine blood flow. 

The phase relationships of the biorhythms dem- 
onstrated for intra-amniotic pressure, uterine artery 
blood ‘flow, and aortic blood pressure to periods of 
light and dark were noted between consecutive days in 


a given animal and between mid and late gestation in 
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different animals. The light-dark cycle is a powerful 
entraining influence on circadian rhythms (Table II) 
but, as evidenced by the variation in the time of peak 
values between animals, this influence may not com- 
pletely synchronize the patterns. Other factors, both 


. exogenous and endogenous, can influence the am- 


plitude and acrophase of mammalian circadian 
rhythms. For example, the diurnal variation of spon- 
taneous activity of the nonpregnant uterus is positively 
correlated with alterations in urinary excretion of nor- 
epinephrine in both the human subject" and the 
nonhuman primate" and in the rhesus monkey can be 
abolished by alpha adrenergic-blocking agents. The 
association of catecholamines and the biorhythms of 
nonpregnant uteri probably applies also to the preg- 
xd A at least itin Fu Uim species. dcs 
receptors and neurohormones may also contribute to 
the circadian rhythms of blood pressure and uterine 
blood flow independent of their influence on the 
myometrium. The independent action of these agents 
on cardiac physiology and vascular bed resistance 
either directly or indirectly, could account for the dis- 
parities observed in the chronology and amplitude of 


_ the pressure-flow relationships. In other species, both 


endogenous and exogenous vasopressor agents,!* as 
well as sympathetic nerve stimulation,’ have been 
shown to cause proportionately greater vasoconstric- 
tion in the uterine than in other peripheral vascular 
beds: | 

The existence of circadian rhythms should be 
weighed when studying the dynamics of the pregnant 
primate uterus. These rhythms may modify placental 
and fetal homeostasis and overshadow the effect of ex- 
perimental stimuli. The magnitude of variation during 
the day suggests that reevaluation of current concepts 
of steady states and normal resting myometrial and 
placental blood flows may be necessary. 
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oian of an impedance measurement technique 


for uterine contraction recording © 


P. L. MOSS 


K. C. DMYTRUS 
J. F. ROUX 


Montreal, Quebec, Canada 


An electronic system for the detection of uterine contractions by impedance measurement 
was evaluated in 30 subjects during the first stage of labor. The advantage of the system 
was patient comfort and ease of application of the recording electrodes. Simultaneous 
recordings of uterine contraction activity with conventional extra- or intra-uterine recording 
systems were made. The available eviderice from this study indicated that 82 to 84 per 
cent of the uterine contractions were accurately detected and that the onset and end of 
each uterine contraction is a reliable parameter of impedance measurement. (AM. J. 


OBSTET. GYNECOL. 129: 409, 1977.) 


CONTINUOUS RECORDING of maternal uterine con- | 


tractions and fetal heart rate is commonly used to 
check the progression of labor and to assess fetal 
health.’ The present study evaluates uterine activity 
during labor by means of electrical impedarice mea- 


surements detected indirectly on the abdominal sur- ` 


face over the uterus. Impendance measurements re- 
corded in this manner have been designated by 
Kornmesser and Nyboer? as impedarice hysterograms 
(IHG). This method is a different approach to the 


evaluation of uterine contractile physiology. It is a 


physical measuring of the electrical resistive impedance 
of uterine fibers to a high-frequency current, when 
applied to the abdomen of a pregnant subject. _ 

In 1962, Kornmesser and.Nyboer* published their 
hrst report on impedance hysterography and com- 
pared it with electrohysterography (EHG), which is the 
recording of electromyographic signals detected on the 
abdominal surface over the uterus. They noted a sup- 
pression of EHG signals after the administration of 
epidural anesthesia, a fact later confirmed by 
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Freundlich and Wingate,’ while IHG recordings con- 
tinued to show a dynamically active uterus. Thereafter, 
IHG were explored as external uterine contraction in- 
dicators,* and their labor monitoring possibilities were 
suggested by Nyboer and Kornmesser? in 1968 and 
Pollak® in 1973. The performance and reliability of 
IHG obtained with the method of Pollak® are evaluated 
in this study. Since the method is especially attractive 
clinically because of the use of small abdominal elec- 
trodes, the present study explores the real values and 
limitations of the technique in monitoring uterine con- 
tractions (Fig. 1). 


Material and methods 


Recordings were made on 30 patients* who were 
separated into two groups of 15 patients each. Spon- 
taneous and induced labors were present in each 
group. Patient supervision consisted of IHG recording, 
paired with conventional monitoring for fetal heart 
rate and uterine contractions. One group was 
monitored by tokodynamometry for detection of 
uterine contraction, while the other was evaluated 
through IUP measurements. Four subjects were given 
epidural anesthesia during spontaneous labor. All the 
epidural.blocks were subjectively successful. The age 
range of the patient population was 16 to 39 years, and 
the estimated gestational ages ranged from 30 to 43 
weeks. All recordings commenced in the latent or ac- 


*Informed consent from the patient and COMPRE physi- 
clan was obtained for each case. 
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Fig. 1. Schema of the electronic unit as used in electrical resis- 
tive IHG. A high-frequency signal enters the biological seg- 
mènt at electrodes E, and E2. The changing impedance of that 
particular segment of gravid uterus modulates the signal I. 
The potential drops (6V) detected between the same elec- 
trodes represents the change in over-all resistance of the seg- 
ment, including the change in resistance caused by the uterine 
contraction. 
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Fig. 2. IHG and IUP monitorings recorded simultaneously. A, 
Good correlation between the signals. B, Example of a bad 
recording of IHG with poor correlation. 


tive phase of the first stage of labor. The parameters 
were recorded on an eight-channel graphic and mag- 
netic recorder.* 

For IHG recording, two direct-contact surface elec- 
trodes} were placed symmetrically on either side of the 
abdominal midline, 1 to 2 cm. lower than the umbilicus 
and 15 to 20 cm. apart, depending on the uterine 
height and width. The same electrodes were used for 
transmission of the high-frequency current and detec- 
tion of the impedance changes. ‘The intensity of the 20 
KHz current was 150 wA, a current level which i is lower 
than the standard safety limit for that oper ational fre- 


*Model No. RM dynograph, Beckman Instruments, Inc., 
Fullerton, California, and Model No. PR500, Ampex Corp., 
Redwood City, California. 

tModel No. EI000, Ag-AgCl, 254 mm.’, Roche Medical 
Electronics, Div., Cranbury, New Jersey. 


. October 15, 1977 
. Am. J. Obstet. Gynecol. 


quency.* A block diagram of the system is shown in 
Fig: I. 


Observations and results 


During a total of over 100 hours of recording from 


30 subjects, shape, amplitude, and time correlations. 
. between IHG and conventional pressure recordings 
, were studied. It was not possible, however, to demon- 


strate any correlation. in amplitude or shape between 
IHG and IUP (Fig. 2) 

Time correlation between IUP and IHG recordings, 
as taken at the onset or the end of contractions, gave 
the histograms on Fig. 3. The IUP signal was chosen as 
a reference signal. Time of onset and end of contrac- 
tions was defined as the intersection of the contractility. 
and relaxation phases with a new calculated base line. 
This base line was obtained by adding five per cent, 
from the distance between the graphically determined 
base line and the -peak of the contraction, to the 
graphic base line. In Fig. 3, A, which compares the time 
of onset of contractions as determined by IHG with 
that determined by IUP, the standard deviation is +9.5 
seconds and 87 per cent of the data falls within 12.5 
seconds of the IUP onset. The mean value shows that 
IHG begins 9.1 seconds later than the IUP signal, but 
the difference is statistically not significant. In Fig. 3, B, 
the standard deviation of the end of the relaxation 
phase is +10 seconds and 88 per cent of the data falls 
within 12.5 secorids of the indication of the end of a 
contraction by IUP. The mean for IHG is only 0.6 


seconds later than the IUP signal, and, again, the dif- 


ference is not significant (Fig. 3). 

To study the clinical reliability of the technique, a 
percentage of concomitance with tokodynamometry or 
IUP was determined. The contractions detected by 
conventional methods served as reference for the ac- 
companying IHG contractions. As detailed in Table I, 
80 to 88 per cent of the uterine contractions monitored 
had a concomitant IHG contraction recording. The av- 
erage concomitance was 83 per cent for the 3,022 con- 
tractions studied. No statistical difference was found 
between primigravid and multiparous patients or be- 
tween induced, stimulated, and spontaneous labors. In 
Fig. 2, two typical examples of good and bad re- 
cording: of IHG are shown (Table I). l 

The effect of the epidural block on the IHG signal 
was investigated in four cases. The average concomi- 
tance for this subgroup was 85 per cent. But, more 
important, the epidural block did not alter the time 
evolution of the IHG signal. This situation is summa- 
rized in Fig. 4. The concomitance percentages were ! 
averaged for each 10 minute period following the first 


*CSA Standard C92.2, No. 125-1973. 
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Fig. 3. Histogram representation, by 2.5 second steps, of the time delay existing between IUP and 
IGH signals for the recorded onset and end of 230 contractions. Both histograms grossly fit a normal 
curve distribution around a mean of +2.1 seconds (A) for onset determination and +0.6 second (B) 
for indication of the end of the relaxation phase. This means that, in general, detection by IHG of 

. the onset of a contraction happens 2.1 seconds later than by IUP, and that the detection of the end of 
the relaxation phase is indicated 0.6 second later by IHG than by the IUP signal. 


administration of 0.375 per cent Marcaine* in 6 c.c. for 
a ten to twelve thoracic dermatome level effect. Note 
that the concomitance percentage varies around 85 per 
cent. These data are identical to those obtained before 
administration of anesthesia (Fig. 4). 


Comment 


` The data show that uterine activity can be clinically 
recorded by external impedance measurements 82 to 
84 per cent of the time. These recordings are not an 
exact reproduction of the usual pressure mea- 
surements, as given by tokodynamometry or IUP 


methods. No correlation in shape or pressure. 


amplitude between IHG and IUP was found in this 
project. 

Time correlation was the only factor that lead to a 
comparison of IHG with conventional methods. The 
time of the onset of the contractility phase and the end 
of the relaxation phase are not indicated simulta- 
neously by tokodynamometry, IUP, and IHG. The 
onset and end of contractions are detected by IHG 
within a standard deviation of 9.5 to 10 seconds as 
, compared to IUP detection. In comparison, the timing 


*Winthrop Labs, New York, New York. 
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Fig. 4. Time evolution of the percentage of IHG concomi- 
tance with IUP following the administration of epidural anes- 
thesia. Each percentage is based on a 10 minute data interval. 
The mean concomitance percentage (85 per cent) is the same 
as it was prior to administration of anesthesia. 


of contractions recorded simultaneously by tokody- 
namometry. and IUP differs from each other by a 
standard deviation of six to eight seconds.* The study 
of four labors monitored before and during epidural 
anesthesia administration showed that IHG signals are 
not coming from overlying abdominal musculature?, 
but from the contraction itself, thus confirming the ob- 


*Persona! unpublished data. 
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Table I. Percentage of IHG concomitance with 
tokodynamometry or IUP versus the type of labor 













IHG versus IHG versus 
tokodynamometry | intrauterine pressure 
(mean + S.D.) (mean + S.D.) 


Spontaneous labor 80 + 12 83 x 11 
Stimulated labor 85 + 18 85 + 11 
Induced labor 81 + 10 88+ 7 
Average of alllabors 82 + 10 84+ 9 


servations of Kornmesser and Nyboer.’ Contractile ac- 
tivity evidenced by IHG persists during epidural anes- 
thesia at the prior pace with or without an increase or 
decrease in amplitude. Maternal motions were found 
to give artifacts of short durations, with amplitudes 
five to 10 times those of the impedance variations 
caused by uterine activity. 

Further investigations are needed in order to deter- 
mine the physiological relevance of IHG. Kornmesser 
and Nyboer’ explain IHG as changes in the volume of 
the uterus, and Pollak® sees changes in thickness or 


- u- 
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bulk of the uterine muscles as the main IHG compo- 
nent. It must not be forgotten that blood flow varia- 
tions during contractions, as well as the descent of the 
fetus into the pelvis and amniotic fluid displacements 
may influence the signal. This is an area where further 
investigation is necessary to understand the technique 
and make it sound and reliable. 

The ease of application of the two abdominal elec- 
trodes for impedance determination offers a definite 
advantage over the conventional techniques of uterine 
pressure measurement. It avoids the discomfort pro- 
duced by the weight of the tokodynamometer and the 
potential danger of uterine cavity invasion by the in- 


trauterine catheter. No shape or amplitude correlation 


could be found, but this is due to the intrinsic nature of 
IHG which has a different approach to the evaluation 
of uterine contractile physiology. The loss of 16 to 18 
per cent of the contractions is a disadvantage of the 
technique, but improvements in the method may cor- 
rect this deficiency. 
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A double-blind study of women after first-trimester abortion supports the efficacy of 
low-dose Rh,(D) immune globulin (human) in the prevention of Rh sensitization. 
Twenty-seven per cent of patients demonstrated a fetomaternal blood leak based on 
Kleihauer-Betke stains. In follow-up testing, the percentage of positive titers and the 
absolute titer of detectable antibody at various intervals were related to the dose of 
administered immune globulin. This study confirmed the possible risk of sensitization in 
Rh-negative postabortal women and suggests the practical use of single low-dose immune 
globulin preparations in prevention. (AM. J. OBSTET. GYNECOL. 129: 413, 1977.) 


THE PURPOSE of this study is to present clinical data 
concerning effectiveness of reduced dosages of Rh,(D) 
immune globulin in Rh-negative women undergoing 
induced abortion by suction curettage during the first 
twelve weeks of pregnancy. 
Rh,(D)negative women undergoing induced or 
spontaneous first-trimester abortion must receive 
Rh,(D) immune globulin because of the proved 
possibility of Rh sensitization. The antigen has been 
detected as early as 38 days after conception,’ but there 
is no practical method of testing for fetal Rh, following 
early abortion. Sensitization rates following abortion 
among susceptible women have been reported to range 
from five to 10 per cent.” ? The recommended dosage 
of Rh,(D) immune globulin following term delivery, 
300 ug, is based on earlier evidence that this amount 
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will neutralize the sensitizing effect of 20 to 30 ml. of 
fetal blood.* A smaller dose should provide protection 
following early termination of pregnancy since 
Streeter? determined the average fetal weight at 12 
weeks to be 14.2 Gm. In Europe, doses as low as 100 ug 
following term delivery and smaller doses with early 
termination have confirmed an efficacy equivalent to 
larger doses.® 7 


Material and methods 


Patients enrolled in the study were volunteers giving 
written, informed consent and undergoing elective 
termination in two hospital-based abortion centers: 
The University of Kansas Medical Center, Kansas City, 
Kansas, and Grady Memorial Hospital, Atlanta, Geor- 
gia. All were Rh,(D) and D" negative and had no evi- 
dence of atypical antibodies. Patients had no history or 
evidence of hypersensitivity to human immune globu- 
lin, had never been transfused with Rh,(D)- or D'- 
positive blood, and had received no blood or blood 
products in the period of gestation under study. Age 
and gravidity of patients enrolled in the study in both 
centers are shown in Figs. 1l and 2. Ninety-five per cent 
of Kansas patients and 20 per cent of Atlanta patients 
were Caucasian. . 

~The Rh,(D) immune globulin (human) used, in 
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Fig. 1. Age distribution of the 134 patients evaluated. | 
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Gamulin Rh, Lot No: 165010, 2 conta 499 Lg of, 


Rh,(D) antibody per dose. ‘Dilutions of, this lot. were 
prepared, to contain 155 ug per dose:and 73 ug per . 
dose. Resulting single- -dose vials of Rh,(D). immune 
globulin were double-blind labeled. according toaran- ` 
domized. code. Kansas patients received doses of 499 


"and 155 Hg. in a ratio of 1:4; Georgia patients received 


499, H 155, u and 73 Mg doses i ina ratio of 2:4: 4. 


*Supplied by the Dow Chemical. Opa Zionsville; In: 
diana. Gamulin Rh is now manufactured and distributed ‘by 
Parke, Davis & Co., Detroit, c E ae ee pvo 
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Fig. 3. Duration of gestation in study patients. (Patients of 
greater than, 12 weeks’ gestation were more advanced by: ex- 
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"A total of 187 M were entered in the study. 


: Following the performance of an abortion by suction ` 


. curettage; the patient's. past history was recorded. The 
length'of gestation was calculated from the first day of 


. the last menstrual period (LMP) and is detailed i in Fig. 


. 8. If the: physician found the uterine, size to differ by. 


- more than one week from the stage estimated by 


menses, duration of gestation was based on physical 
examination. One vial of Rh,(D) immune globulin 
(human) was ‘administered intramuscularly after cross- 
matching. ‘with a 1: 1,000 dilution of the Rh,(D) im- 
mune glóbulin lot. Most patients received the’ dose 


within 94 hours of the abortion; two received the medi- 


cation. 94 to 48 hours after the procedure. The code 
number of the vial was entered in tlie patient's record, 
and all treatment and testing was performed on a 
_ double- blind basis. - 

` Fresh maternal blood smears were prepared tode- 
termine fetomaternal hemorrhage with the modified 
Kleihauér-Betke stain described by ‘Clayton and associ- 
"ates.* Quantitation: was performed. by recording: the 


_ number of fetal cells per 1,000 maternal cells. All pa-. 


tients were observed for local or systemic reactions for 


7 eee three hours RUD mE of Gamulin | 


) "Maternal serum was ad twó das: six weeks; 
four months, and six: months after, treatment; it'was' 
frozen: and sent to Dow.Chemical Company laborato- 
-ries, where Rh,(D) antibody titers were measured ; ina 
double-blind procedure by using standard anfiglobulin 
titration. Serum samples from a given patient were ti- 


k trated simultaneously with the same reagents, and, ` 
" RHOD) test cells. The highest dilution of serum show- 
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Fig. 4. Distribution of positive. Kleihauer- Betke tests in the” 


155 u and 499 ^g dosage groups. 


ing agglutination was read : as the end point, and the’ 


result was.expressed as the reciprocal of this dilution. 
The eventual disappearance of passive (exogenous) 


antibody and the continued absence of àctive (endoge- 
nous) antibody was interpreted as indicating that 


Rh,(D) sensitization had not occurred. -<° 


Results | 

Of the 127 Kansas patients, 99 (78 per cen and 35 
of the.60 (58 per- cent) Georgia patients, a total of 134 
patients, were included in the study based upon the 
patient's having completed a six- month follow- -Up 
study or having completed four months with negative 


titers. No instance óf systemic or local adverse drug 


reaction was encountered. 


Satisfactory Kleihauer-Betke stains were obtained 


from 95 of 134 (71 per cent) women. Fig. 4 shows 


quantity of fetomaternal hemorrhage in relation to. 


administered dose of Rh,(D) immune globulin. Fetal 


cells were found iri 27 per cent of patients. The 73 ug: 


dose group is omitted because of the small number of 

patients with satisfactory Kleihauer-Betke stains; 
The distribution of positive Rh,(D) titers is shown. in 

Fig. 5 for various doses of Rh,(D) immune globulin. 


, The percentage of positive titers at 48 hours arid SX — 
“veel after. drug administration ‘is directly pro- 
portional to dosage. The titer of detectable antibody. 


was also a function of dosage, as shown in Table I. 


Results indicate a gone Prolecni effect of the re~, l 
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4 MONTHS 6 MONTHS ` 
INJECTION 


6 WEEKS 


48 HOURS 
TIME AFTER GAMULIN Rh 


Fig. 5. Patients with detectable passive antibodies at various 


‘times after i injection with Ganiulin Rh. *Patient who was rein- 
l jected. with Rh o(D) i immurie ae (see text). 


Table 1 i Titers of. passive Rh,(D) antibody 
following t treatment < - 








| 6 weeks after 


- treatment 


"48 hours aen 
treatment 













Antibody gian of Gamulin Rh (ug) 
liters bud 
(reciprocal) - 
"T 5 10 83 [^ 
l 5 35 2 0 4 7 
2 .0 14 8 | 0 1 8 
4 0 4 10 : 0- 0 2 
8 o 0 4: o 0 0 
10 88. 24 


l duced immune globulin dosage. None of the patients 


in any treatment group had positive.titers in the four- 
and six-month samples, with one excludable exception. 
This patient received 155 ug of Rh,(D) immune globu- 
lin and had a small fetomaternal leak with two fetal | 
cells per 1,000 maternal cells üpon Kleihauer-Betke 
stain testing technique. Her antibody titer was reported 
as l at 48& hours, < 1 at six weeks, and 1 at four months, 
Since these’ titers differ by only one. tube in the dilution 
series, they are within the expected test variation and 
do not; per se, indicate a reappearance of antibody. At 
the time of the four-month follow-up examination, this 
patient was pregnant again,.and 13 days later she was 
reevaluated in another clinic and found to have no 
Rh,(D) antibodies. At this time, she underwent another 
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induced abortion and received a standard dose of 
Rh,(D) immune globulin. When she returned for her 
six-month follow-up examination, a titer of 4 was ob- 
tained, compatible with the presence of passive anti- 
body from the second treatment. A negative, final anti- 


body titer 12 months after initial Rh,(D) immune’ 


globulin treatment confirmed that the -positive titers 
were due to passive antibody and that she was not sen- 
sitized to Rh,(D) antigen. 


These samples were submitted to another labora- 


tory* for confirmation of titers. The Rh antibody titers 
- were as follows: before abortion = 0; 48 hours = 1:2; 
six weeks = +/—; four moriths = 0; six months (six 
weeks following second abortion and-treatment with 
300 ug dose of Rh,(D) immune globulin) = 1:4; and 
one year = 0. These samples also contained anü-Bg 
reacting macroscopically in the albumin indirect anti- 
‘globulin test, which may account for the variance with 
our initial titers. 


Comment 


Although the number of patients in ifie 73 wg dosage 


range is too small to be statistically significant as a sepa- 
rate group, there appears to be no difference in 
efficacy between the standard 499 ug dosage group 
and 155 ug dosage group. None of the patients in this 
study were sensitized. Subsequent studies are planned 
to further evaluate the 73 wg dose and to:determiine if 
later pregnancies will show spontaneous elevation of 
antibody titers. 

Klethauer-Betke smears were not successfully per- 
formed in 39 of the 134 patients, a fact illustrative of 
the technical difficulty in performing this test. Among 
patients in whom satisfactory peripheral smears were 
|» prepared, there is some question as to the likelihood 
that the quantitation of fetomaternal leakage is correct. 
Some patients, for example, had counts of six fetal cells 


*Minneapolis War Memorial Blood Bank, Herpen F. 
Polesky, M.D. 
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| per 1,000 maternal cells. Based on average blood 


counts and estimated maternal blood volume;this ratio 
represents about 3 ml. of fetal blood and seems high in 
relation to fetal blood volume at this stage of preg- 
nancy (10 weeks). Although twin gestation could not be 
ruled out, this would appear to be a spurious result. 

In considering the-efficacy of the reduced doses of 
Gamulin Rh -following first-trimester abortion, it 
should be noted that not all patients are at risk for Rh 
sensitization. The fraction of Rh negative mothers who 
would be expected to have Rh-negative fetuses is de- 
pendent'on the population incidence of Rh-negative 
individuals. About six per cent of fetuses born to black 
women are Rh negative, and of those born to Cauca- 
sian women, 15 per cent aré Rh negative? According to 
the Hardy-Weinberg formula,” the probability of an 
Rh-positive fetus in an Rh-negative mother is 75.4 per 
cent for black couples and 61.3 per cent for Caucasian 
couples. Assuining the racial distribution of the fathers 
to be approximately the same as that of the mothers, of 
the 134 women who completed the follow-up study, 86 
or 87 would have an Rh,(D)-positive fetus. 

Administration of low-dosage Rh,(D) immune gibus 
lin to zppropriate postabortal womeri has practical 
significance. At present, the standard dose product is 
prepared without guaranteed safety after invásion of 
the vial. This negates the use of a multiple-dose con- 
tainer or splitting the standard dose among several pa- 
tients. Single low- -dosage vials maintain sterility. In ad- 
dition, the plasmaphoresis source of human globulin is 
limited so that usage in the lowest effective dose 
preserves an important resource. | 


The authors are grateful to Ms. Syd Olson and 
Messrs. Raymond Osborn and William Dulworth -for 
their logistic and administrative assistance and to Dr. 
Michael Kenny and Ms. Brenda Boratz for doing the 
serological assays. Connie Downing, R.N., and Hazel 
Saunders, R.N., are totally responsible for the remark- 
able follow-up study of the Kansas University patients. 
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Cross section of fetal abdomen — kidneys 15-week BPD, 3.5 MHz, with electronic calipers. Same 15-week BPD, 7.0 MHz, anterior placenta 


and fetal spine with acoustic shadow. 
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How many times has a question about a pregnancy 
made you wish you could see what was going 

on inside the uterus? Now, with the ADR Scanner, you 
can not only see the fetus— you can see it moving, see 
its heart beating. You can use it to assess fetal presenta- 
tion, placental location, multiple pregnancies, to select 
the site for amniocentesis, to estimate gestational age. 

Physicians in more than 400 hospitals and private 
practices are using the ADR Scanner daily in these and 
other important decisions. And, patients are reassured 
by seeing their babies, too. 

ADR has more clinical and technological experi- 
ence by far than anyone else in our field. You can be 
assured of proven reliability and the latest advances in 
image quality and convenience. New features now 
available, which can be added to earlier units, include 
electronic calipers that calculate biparietal measurements 
right on the display screen, and automatic photography 
that ensures clear photos for your patients' records. 


Clear images 


The quality of the picture is not just an important feature.* 
It is the essence of medical imaging. The image 
definition of the ADR Scanner is superior, reflecting 
ADR's leadership and experience in real-time imaging 
and gray-scale display. And, this quality image can be 
accurately preserved for your patients’ records by 
photography automatically synchronized to the Scanner, 
another unique ADR feature. €t 


IC los 


rump measurement, with electronic calipers Uterine length, fundus to cervix, electronic calipers Anterior placenta demonstrating 
decidual changes 


> fetus moving, detect problems in pregnancy, or verify normal pregnancy. 





Easy to operate 


The instrument is easier to operate than 
conventional ultrasound equipment. Training 
for users new to Ultrasound is available at 
cooperating regional medical centers. 


Affordable 


The ADR Scanner, at less than half the cost of 
compound scanners, is economic for private 
practices. Financing requirements can be 
amortized on the basis of approximately 
fifteen patients per month. The option 

to lease is available. 


Portable 
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Some stomachs get upset with hematinics. 
That's why Abbott hematinics wait for the duodenum. 


Minimizes Chance of Gastric Upset 


Conventional forms of oral iron—even sustained 
release forms—begin to release their iron imme- 
diately. In the stomach, this can cause gastric upset. 

The Gradumet* is engineered to deliver maximum 
release of iron after the tablet passes out of the 
stomach. It is a controlled-release, minimizing any 
chance of gastric upset. 


Maximal Iron Absorption 


The Gradumet releases most of its iron in the small 
intestine where absorption is greatest. 


Optimal Patient Compliance 


The once-a-day dosage assures patient cooperation. 
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Hematinic Supplying Controlled-Release 
Iron with Vitamin C and B-Complex 
(contains no folic acid) 





R 
Controlled-Release Iron with Vitamin C 
and B-Complex including Folic Acid 7043180 


Gradumet—Controlled-release dose 
form, Abbott: U.S. Pat. No. Re. 27,107. 
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with specific techniques needed for maternal and child 
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principles. of physiology, psychology, and biochemistry 
are incorporated i in discussions on such topics as: effects 
;..of maternal nutri tion on fetal growth; nutritional therapies 

¿tor pregnancies with special medical conditions; and 
nutritional needs of the. pregnant adolescent. Your staff 
will find valuable guidelines for the "what to teach" and 
why. to teach" aspects | of nutritional counseling, includ- 
ng. specific suggestions | for improved client learning and 
motivation. The authors. review. id Vadis do of 
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Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradiol " | me ee lance you Wa nit 
in a lower-dose 
) oral contraceptive 


Each green tablet in the 28-day regimen contains inert ingredients -— a 
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Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradiol. Each green 
tablet in the 28-day regimen contains inert ingredients. 


IMPORTANT NOTE—This information is a BRIEF SUMMARY of the complete prescrib- 
ing information provided with the and therefore should not be used as the sole 
basis for prescribing the This was prepared by deleting 
oer Now mMion certain text, ,and indicated 
by the DE D ce ERE QE WIN the ete 

information and patient information before prescri product.[ ]. 
NDICA : Contraception[ ] 


CONTRAINDICATIONS: Oral contraceptives (OC's) should not be used in women with any 
of the ber died conditions: 

1. Thrombophlebitis, thromboembolic disorders or conditions which predispose to these 
disorders. 2. A ey history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or su ed carcinoma of the 
breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiagnosed, abnormal 
genital bleeding. 7. Known or suspected pregnancy (see WARNINGS, No. 5). 


WARNINGS: 
The use of oral contraceptives is associated with increased risk of several serious 
conditions including throm 


mbolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associated with the use of oral contraceptives 
is well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 
are 4 to 11 times more likely to develop these diseases without evident cause than are 
nonusers. Overall excess rec pes to pulmonary embolism or stroke is on the order of 1.0 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American 
study of cerebrovascular disorders in women with and without predisposing causes, it was 
estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. [ ] 
An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported, confirming a previously suspected association. These studies, conducted in 
the United Kingdom, found, as expected, that the greater the number of underlying risk 
factors for coronary artery disease (Cigareite smoking, hypertension, hypercholesterolemia, 
obesity, diabetes, history of preeclamptic EN. e higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. 
Oral contraceptives, however, were found to be a clear additional risk factor. The annual 
excess case rate (increased risk) of myocardial infarction (fatal and nonfatal) in oral 
contraceptive users was estimated to be approximately 7 cases per 100,000 women users in 
the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. [ 
In an analysis of data derived from several national adverse reaction reporting systems, 
British investigators concluded that the risk of thromboembolism including coronary 
thrombosis is directly related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 100 mcg or more of estrogen were associated with a higher risk of 
thromboembolism than those containing 50-80 mcg of estrogen. Their analysis did suggest, 
however, that the quantity of estrogen may not be the sole factor involved. This finding has 
been confirmed in the United States. Cases of thromboembolic disease have been reported 
in women using progestin-only oral contraceptives, and they should not be presumed to be 
free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral 
contraceptives, increases with age. Oral contraceptives are, however, an independent risk 
for these events. [ ] 
The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e.g., thromboembolic and 
thrombotic disease in the case of oral contraceptives) plus the risk attributable to pregnancy 
or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. [ ] The study concluded that the mortality associated with all 
methods of birth control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40, and that the lowest mortality is associated with the condom 
or arie d backed up by early abortion. 
The risk of thromboembolic and thrombotic disease associated with oral contraceptives 
increases with age after eagles a age 30 and, for myocardial infarction, is further 
increased by operace smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. 
The use of oral contraceptives in women in this age group is not recommended. 
The physician and the patient should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (eg. thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
2 of these occur or be suspected, the drug should be discontinued immediately. 
A four- to six-fold increased risk of -surgery thromboembolic complications has been 
reported in oral contraceptive users. If feasible, oral contraceptives should be discontinued at 
least four weeks before surgery. [ ] 
2. OCULAR LESIONS. There have been reports of neuro-ocular lesions such as optic neuritis 
or retinal thrombosis associated with the use of oral contraceptives. Discontinue oral 
contraceptive medication if there is unexplained, sudden or gradual, partial or complete loss 
of vision; sudden onset of proptosis or diplopia; papilledema, or retinal vascular lesions and 
institute appropriate diagnostic and therapeutic measures. 
3. CARCINOMA. Long-term continuous administration of either natural or synthetic estrogen 
An ae species increases the frequency of carcinoma of the breast, cervix, vagina, 
iver. 
In humans, ha case control studies have reported an increased risk of endometrial 
carcinoma associated with the prolonged use of exogenous estr in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of 
cases of adenocarcinoma of the ium in women u Ai On dial contraceniives. | ] 
One , however, while also noting no overall increased risk of breast cancer in women 
treated with oral contraceptives, found an excess risk in subgroups of oral contraceptive 
users with ted benign breast disease. A reduced occurrence of benign breast 
tumors in users of oral contraceptives has been well-documented. l 
In summary, there is at present no confirmed evidence from human studies of an increased 
risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or 
recurrent abnormal vaginal pesani appropriate diagnostic measures should be taken to 
rule out malignancy. Women with a strong family history of breast cancer or who have breast 
nodules, fibr: ic disease or abnormal rams should be monitored with particular 
care if d to use oral contraceptives instead of other methods of contraception. 
4. HEPATIC ADENOMA. Benign hepatic appear to be associated with the use of 
oral here dig Alt benign, and rare, hepatic adenomas may rupture and may 
cause death through intra inal DM Ne. is has been reported in short-term as 
well as long-term users of oral contraceptives, ugh one study relates risk with duration of 
use of the contraceptive. While hepatic adenoma is a rare lesion, it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass, or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral 


Asp " l 
5. USE IN PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE 
SAS me use of female sex tap ls eb estrogene relay Cie cag to 
agents—during early pregnancy may serio e offspring. It shown that 
females ex - in fers diethylstilbestrol, a nonsteroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has estimated as not greater than 4 per 1,000 exposures. Although there is no 
evidence at the present time that oral contraceptives further enhance the risk of developing 
this type of malignancy, such patients should be monitored with particular care if they elect to 
use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 9096) have been found to have epithelial 
of the vagina and cervix. Although these changes are histologically benign, it is not 
known whether this condition is a precursor of vaginal malignancy. Although similar data are 
not available with the use of other estrogens, it cannot be presumed that they would not 
induce similar changes. 
Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies, including C ital heart defects and limb-reduction 
defects. One case control study has estimated a 4.7-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal 
withdrawal tests for pregnancy or attempted treatment for threatened abortion). Some of 


OC Dg wo, oe gemens 


In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
for these indications, and there is no evidence from well-controlled studies that progestins are 
effective for these uses. ; 
There is some evidence that triploidy and possibly other types of polyploidy are increased 
ng See from women who become pregnant soon after ceasing oral contracep- 
tives bryos with these anomalies are virtually ose j aborted spontaneously. Whether 
pregnancies conceived soon after 


there is an overall increase in spontaneous abortion o 

stopping oral contraceptives is unknown, 

Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 

Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy 

is confirmed, the patient should be apprised of the potential risks to the fetus and the 

advisability of continuation of the pregnancy should be discussed in the light of these risks. 

It is also recommended that women who discontinue oral contraceptives withethe intent of 

becoming pregnant use an alternate form of contraception for a period of time before 

attempting to conceive. Many clinicians recommend 3 months. 

The administraton of pr in-only or progestin-estrogen combinations to induce with- 

drawal bleeding should not be used as a test of pregnancy. 

6. GALLB ER DISEASE. Studies report a doubling of the risk of surgically confirmed 
allbladder disease in users of oral contraceptives or estrogen for 2 or more years. 

. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives. For this 
reason, prediabetic and diabetic patients should be carefully obsefved while receiving oral 
contraceptives. 

An increase in triglycerides and total phospholipids has been observed in patients receiving 
oral EAE 

8. ELEVATED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use is two and a half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral contraceptive users. Women 
who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 

9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives and evaluation of the cause. 

10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are 
frequent reasons for petons discontinuing oral contraceptives. In breakthrough bleeding, as 
in all cases of irregular bleeding from the vere. nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
fm geen measures are indicated to rule out pregnancy or malignancy. [ ) hanging to an 
oral contraceptive with a higher estrogen content, while potentially useful in Fuel! 
Lari irr D should be done only if necessary since this may increase the risk o 

ic disease. 

Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become amen- 
orrheic after discontinuation of oral contraceptives. Women with these preexisting problems 
should be advised of this possibility and encour. to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. [ ] 
12. BREAST FEEDING. Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, 
a small fraction of the hormonal agents in oral contraceptives has been identified in the milk of 


mothers receiving these drugs. | ] If feasible, the use of oral contraceptives should be 
deterred until fhe infant has been weaned 
PRECAUTIONS: 


1A conus medical and family history should be taken prior 
to the initiatior of oral contraceptives. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen and pelvic organs, 
including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be prescribed for longer than 1 year without another physical 
examination being performed. 2. Under the influence of estrogen-progestogen preparations, 
preexisting uterine leiomyomata may increase in size. 3. Patients with a history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to à 
serious degree. Patients becoming significantly depressed while taking oral contraceptives 
should stop the medication. 4. Oral contraceptives may cause some degree of fluid retention. 
They should be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive disorders, 
migraine syndrome, or cardiac or renal insufficiency. 5. Patients with a past history of 
jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving 
oral contraceotive t y. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in 

tients with impaired liver function and should be administered with caution in such patients. 

. Oral contraceptive users may have disturbances in normal tryptophan metabolism which 

may result in a relative nne deficiency. 8. Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is 
possible that f a woman becomes pregnant shortly after stopping oral contraceptives, she 
may have a greater chance of developing folate deficiency and complications attributed to 
this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when 
relevant specimens are submitted. 10. Certain endocrine and liver function tests and blood 
components may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced Paie ig ette 

c. Increased thyroid binding globulin £T ) pones increased circulating total thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmuno- 
yo BS T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is 
unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced r to metyrapone test. 
INFORMATION THE PATIENT (See Patient Package Insert) 
DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough 
bleeding have been associated with rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. [ ] 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has 
been associated with the use of oral contraceptives (see WARNINGS): 
Thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral thrombosis; cere- 
bral hemorrhage; hypertension; gallbladder disease; congenital anomalies. 
There is evicence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: ) 
Mesenteric thrombosis, benign hepatomas; neuro-ocular lesions, e.g., retinal thrombosis 
and optic neuritis. "^ 
The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug related: | us ^M 
Naused, usually the most common adverse experience; vomiting reaction, occurring in 
approximately 1096 or less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or only occasionally; gastrointestinal symptoms (such as 
abdominal cramps and bloating); breakthrough ing; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma which may persist; breast changes: 
tenderness, enlargement and secretion; change in weight (increase or decrease); change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vagirfal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the 
association ^as been neither confirmed nor refuted: 
Premenstrual-like syndrome; intolerance to contact lenses; change in corneal curvature 
(steepening); cataracts; changes in libido; chorea; cha in appetite; cystitis-like syn- 
drome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; vaginitis; porphyria; impaired renal function. 
A OVERDOSE: Serious ill effects have not been reported following acute ingestion of 
large doses of oral contraceptives by young children. Overdosage may Cause nausea, and 
withdrawal bleeding may occur in females | ] 
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Maternal ingested methadone, body fluid methadone, 
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The relationship between the quantity of methadone ingested by the pregnant mother, the 
quantity of methadone in maternal and neonatal body fluids, and the subsequent neonatal 
withdrawal course was studied. The severity of the neonatal withdrawal syndrome was 
found to be related to the total dose of methadone ingested by the mother during the last 
12 weeks of pregnancy (p < 0.02), the maternal dose of methadone at delivery (p < 0.01), 
and the intrapartum serum methadone levels (p < 0.01). The cord blood levels of 
methadone were consistently lower than the maternal serum levels. Amniotic fluid 
methadone levels were not constantly related to maternal or neonatal serum methadone 
levels. Concentrations of methadone 10 to 60 times greater than that of cord blood were 
found in neonatal urine. (AM. J. OBSTET. GYNECOL. 129: 417, 1977.) 


METHADONE IS BEING USED widely as an integral 
part of the management of the pregnant drug ad- 
dict." ? The relationships between the quantity of 
methadone ingested by the pregnant mother and the 
quantity of methadone in maternal and neonatal body 
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fluids and subsequent neonatal withdrawal have not 
been fully established.” * To understand these re- 
lationships, the present study, which incorporated a 
carefully monitored, methadone-maintained pregnant 
population, was undertaken. 


Material and methods 


The pregnant addicts were selected for the study 
from the methadone-maintained patients at State Uni- 
versity of New York-Kings County Hospital Addictive 
Disease Center from December, 1973, to July, 1975. 
All pregnant addicts were considered candidates for 
the study if they were: (1) at least 18 years old; (2) less 
than 29 weeks pregnant; (3) planning to continue the 
pregnancy to term; (4) free of pre-existing medical dis- 


‘eases and/or obstetric complications during preg- 
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nancy; and (5) willing to have blood drawn periodically 
for study purposes, to have urine screened periodically 
for drugs of abuse (barbiturates, glutethimide, quinine, 


418 Harper et al. 


"Table I. Urine-screening results from methadone- 
maintained and control mothers 








Methadone-matn- 
tained mothers 


Control mothers 


No. 22 ©. 19 

Total no. of urine sam- 568 188 
ples screened l ; 

Mean no. of urines 25.8 9.9 


screened per patient 


Total instances of abuse ' 18 (3.196) 2(1.0%) 
Specific drug of abuse 
Barbiturates 10 2 
Glutethimide i 0 
Quinine and mor- 4 0 
phine (heroin) 
Amphetamines 3 0 


morphine, amphetamine, and methadone), and to 
have amniotic fluid and cord blood studied. 

Participants were eliminated whenever they devel- 
oped disease during pregnancy or showed evidence of 
more than three episodes of drug abuse. 

It is the practice of the State University of New 
York-Kings County Hospital Addictive Disease Center 
to slowly withdraw addicted women during pregnancy 
so that the methadone dosage of most participants was 
gradually being tapered over a long period of time. 
Women who were maintained on methadone during 
early pregnancy and in whom methadone use was dis- 
continued prior to the twenty-eighth week of gestation 
were considered "drug free" and are not included in 
this report. 

Pregnant control women were selected from the 
Kings County Hospital Center Obstetric Clinic. and 
from the practice of a private obstetrician. All control 
women were studied in the same manner as the ad- 
dicted women. All women were followed during their 
pregnancy at the High-Risk Pregnancy Clinic at State 
University Hospital. and were managed obstetrically 
independent of the study. 

Blood for study was drawn every two weeks and dur- 
ing labor from all participants. Amniotic fluid was col- 
lected vaginally at the time of delivery, except for those 
women delivered by cesarean section from whom am- 
niotic fluid was obtained by amniocentesis. Amniotic 
fluid grossly contaminated by blood or meconium was 
discarded. Cord blood was collected at the time of de- 
livery. Maternal urine was collected periodically during 
pregnancy and also during labor. The infant’s first 
voided urine specimen was obtained whenever pos- 
sible; if the first specimen was not obtained, the sec- 
ond voiding during the first 24 hours after birth was 
used. All blood specimens were centrifuged imme- 
diately after drawing, and the supernatants were fro- 
zen at —20° C. in aliquots for later analysis. 

The quantity of methadone in blood, amniotic fluid, 
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and urine was determined by gas-liquid chromatog- 
raphy after organic extraction with the use of the 
method of Inturrisi and Verebely.? In addition, mater- 
nal blood was utilized for the study of placental en- 
zymes,* and, similarly, cord blood was used for other 
analvses. i 

All newborn infants of methadone-maintained 
women were taken to the Neonatal Intensive Care Unit 
at Kings County Hospital-Downstate Medical Center 
and were evaluated and managed by the perinatoiogy 
house staff. Gestational age was determined by one of 
the authors (E.F.), utilizing both physical and neuro- 
logical criteria” ê; percentiles for birth weights were 
determined with the appropriate intrauterine growth 
charts.» 1e l 

Each of the infants was assessed for signs of with- 
drawal.’ 12 The time of onset of signs of withdrawal 
was grouped by eight-hour intervals. The severity of 
withdrawal was classified by the method of Harper and 
associates,” as follows: 


Asymptomatic (0) No central nervous system 


autonomic or gastrointestinal 
disturbances 


Mild (1+) Tremors at rest and/or 
irritability 
Moderate (2+) Tremors at rest and irritability 


associated with either (1) autonomic 
disturbances (e.g., increased 
salivation, yawning, sneezing, 
nasal congestion, diaphoresis, 
fever) or (2) gastrointestinal 
disturbances (e.g., vomiting, 
diarrhea, increased sucking, poor 
feeding) 

Tremors at rest and irritability 
associated with both (1) autonomic 
disturbances and (2) gastro- 
intestinal disturbances 

Tremors at rest and irritability 
associated with (1) autonomic 
disturbances plus (2) gastro- 
intestinal disturbances plus 
(3) seizures 


Serious (3+) 


Severe (4+) 


Results 


Maternal data. Of the 45 clinically well meth- 
adone-maintained pregnant women eligible for in- 
clusion in the study, 23 were eliminated because of 
spontaneous abortion, the development of complica- 
tions of pregnancy (e.g., preeclampsia), premature de- 
livery, and/or evidence of more than three episodes of 
drug abuse. The final study group consisted of 22 
methadone-maintained women who remained well 
during their pregnancy. The control populgtion was 
similar to the addicted population in age, race, parity, 
‘and gravidity. Among the methadone-maintained 
group, significant past medical history included 
gonorrhea (four women), pyelonephrius (four wom- 


Volume.129 
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24 3+ 4+ 


Severity of Neonatal Withdrawal 


Fig. 1. Correlation of the severity of the neonatal withdrawal syndrome with the total amount of 
methadone ingested by the mother during the last twelve weeks of pregnancy. i 


en), hepatitis (two women), and hypothyroidism (one 


. woman). The significant past medical history among 
the control population consisted of one case each of . 


pyelonephritis and hypothyroidism. No individual in 
either group had concurrent disease. 

The mean duration of heroin usage prior to entry 
into a methadone program was 3.2 years (range, one to 


seven years). The mean duration of methadone main- 
tenance prior to entering into this study was 1.1 years 


(range, six months to four years). All control partici- 
pants denied a history of drug abuse. 

Al methadone-maintained participants smoked 
cigarettes during this pregnancy, whereas only one 


control participant smoked. A higher percentage of 


methadone-maintained women (40 per cent) used 
marihuana during this pregnancy than did control 
women (10 per cent). No woman was included if the 
usage of marihuana was reported to be more frequent 
than four times monthly. | 

Of the 568 urine specimens obtained from the 
22 methadone-maintained participants during preg- 


nancy, 18 (3.1 per cent) showed evidence of drugs of ` 


abuse. None of the nine women who demonstrated 
drug abuse had more than three episodes. Sup- 
plementation of the participants' methadone dose by 


street methadone could not be determined. Four urine : 


specimens from methadone-maintained women were 
negative for methadone, implying that methadone had 


ww, not been taken in the previous two days. Of the 188 
urine specimens tested on the control group, two (one 


per cent) were positive for barbiturates; this participant 
in the cqntrol group had taken Donnatal by prescrip- 
tion (Table I). 


In the study group, medications taken on physician | 


prescription were Bendectin (three women), amitripty- 
line (seven women), diazepam (two women), chlor- 


Table II. Withdrawal symptomatology in infants 
born to methadone-maintained mothers (listed in 
order of decreasing frequency) 





Withdrawal symptom. 

Tremors at rest and 20 90.0 
hyperactivity 

Irritability 19 86.4 
Vomiting 7 31.8 
Skin abrasions 6 27.3 
Poor feeding 5 221 
Diarrhea 4 18.2 
Diaphoresis 3 13.6 
_ Fever of unknown origin 3 13.6 
Poor suck and gagging 2 9.1 
Perioral cyanosis 2 9.1 
Tachypnea 1 4.5 
. High-pitched cry 1 4.5 
Seizures l 4.5 
1 4.5 


None : 


diazepoxide (two women), and flurazepam (two 
women). Three women in the control group took 
Bendectin. | 

The mean length of labor for primiparous and mul- 
tiparous methadone-maintained women was similar to 
that of the control women. 

One study participant was delivered by elective re- 
peat cesarean section. This differed significantly from 
the contro] population (p « 0.02) in which seven 
women had cesarean sections for the following rea- 
sons: failure to progress in labor (one woman), breech 
(one woman), fetal distress (two women), and ceph- 
alopelvic disproportion (three women). There was 
meconium-staining of one of the infants born to a 
methadone-maintained woman and three of the con- 
trol participants. 


1 
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Maternal Daily 
Dose of Methadone . , 5 
at Delivery (mg) i l z 


60 
50r 
40 
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20 


10 





. Severity of Neonatal Withdrawal 


Fig. 2. Correlation of the severity of the neonatal withdrawal syndrome with the daily dose of 
methadone ingested by the mother at the time of delivery. l 


Table III. Maternal methadone dosage; methadone levels and neonatal withdrawal 





Neonatal |. 
urine 


Maternal 
urine 


(mcg./ml) 





- Amniotic 
fluid 
(meg. Iml.) 

















9 30 2,980 0.071 ` 

. 8 15 1,900 0.088 - 

14 5 . 300 | 0.08 

99  — 10 680 0.09 

34 dft 740 | 0 Negligible 

38  '30 3,080 | | Ll 
49 40 2775 | . 0.90. — ^ 004 | O15 -23 
46 60 4,860 " 0.312 0.064 0.67 3.] 0.74 
48 15 .' 1,230 | 0.13 0.037. 0.27 0.40 
50 30 2,520 0.054 : 0.72 
58 40 3,360 | 0.32 ^ 0.057 ° 0.17 1.5 
60 30 | 3,150 ! 04  .- 0.08 0.29 5.4 9.5 
62 30 2,605 0.35 0.11 0.14 2:1 
64 45 3,780 . 0.66 0.12 0.25 13.0 6.2 
66 30 2,500 0.17 0.03 0.16 0.29 
90 40 - 3,360 0.43 0.075 0.14. 24 
94 10 4. 1,907 0.11 0.04 | . -0.51 0.68 
98 20 1,680 : 0.11 0.10 0.30 3.9 

100 20 —| 857 0.09 0.02 © 54 

108 5 455 —— 0.023 Negligible Negligible 0.30 

. 128° — 50 3,870 : l 

142 40 — 8,960 | 0.19 0.068 ——— 2.3 


*0-8 indicates first eight hours of life (birth to eight hours); 9:16 indicates second eight hours GE life, etc.. 
f Patient no. 34 became drug free at 39 weeks of pregnancy. 


Infant characteristics. Thirteen: male and nine the methadone-maintained infants and 3,423 + 588 


female infants were born to methadone-maintained Gm. for the control group. The infants born toe 
mothers; 10 male and nine female infants were born to methadone-maintained mothers weighed significantly 
the control mothers. Apgar scores at one and five min- less-at birth than did infants of the control mothers: Of 
utes were seven and above for all infants except one the methadone-maintained' infants, 77.3 per cent were 
control infant, whose one-minute Apgar score was below the fiftieth birth weight percentile while only 
three. 31.6 per cent of the control infants were below the 


The mean birth weights were 2, pee + 390 Gm. m fiftieth percentile. 
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Fig. 3. Correlation of the maternal intrapartum serum methadone level with the severity of the 


neonatal withdrawal syndrome. 
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Fig. 4. Correlation of maternal intrapartum serum methadone levels with the total amount of 
methadone ingested by the mother during the last trimester of pregnancy. 


Neonatal withdrawal. All but one of the infants born to 
methadone-maintained mothers manifested symptoms 
of withdrawal (Table IT). One infant whose mother be- 
came drug free two weeks prior to delivery showed no 
signs of withdrawal. The severity of withdrawal was 
then classified": Four infants (18.2 per cent) exhibited 
mild withdrawal symptoms, 11 (50 per cent), moderate, 
five (22.7 per cent), serious, and one (4.5 per cent), 


~ severe withdrawal symptoms. The time of onset of 


withdrawal ranged from shortly after birth to 80 hours 
of age (Table III). 

Two qf the 19 control infants exhibited symptoms 
that could be associated with withdrawal. One had un- 
explained tremors at rest and the other had transient 
tachypnea and cyanosis. 


All the infants of methadone-maintained mothers 
who manifested symptoms of withdrawal were treated 
with 5 to 20 mg. per kilogram per day of phenobarbi- 
tal. Two of these infants also required diazepam and 
one required paregoric. 

Methadone levels (Table III). 

MATERNAL INTRAPARTUM SERUM. Intrapartum se- 
rum methadone levels were determined for 20 study 
participants. The mean level was 0.19 mcg. per millili- 
ter (range, 0.0* to 0.66 mcg. per milliliter). Seventeen 
intrapartum blood samples were collected from the 
control mothers; no methadone was present. 


*One methadone-maintained mother was drug free at the 
thirty-ninth week of gestation. 


422 Harper et al. 


Maternal Daily 
Methadone Dose 
(mg) 


60 
50 
40 


30 


20 
10 ee 
e e 
e 
0 0.1 0.2 0.3. 





October 15, 1977 
Am. J. Obstet. Gynecol. 


r=0.706 
p < 0.001 


0.5 0.6 0.7 0.8 


. Maternal Serum Methadone (mcg/ml ) 


Fig. 5. Correlation of maternal intrapartum serum methadone levels with daily dose of methadone 


ingested by the mother at the time of delivery. 
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Fig. 6. Correlation of maternal intrapartum serum methadone levels with cord blood-methadone 


levels. 


AMNIOTIC FLUID. Intrapartum amniotic fluid meth- 
adone levels were determined for 14 study partici- 
pants. The mean level of amniotic fluid methadone 
was 0.20 mcg. per milliliter (range, 0.01 to 0.67 mcg. 
per milliliter). There was no detectable methadone 
found in the amniotic fluid of control mothers. 

MATERNAL URINE.. Maternal intrapartum urinary 
methadone levels were determined for 14 study par- 
ticipants. The mean level of urine methadone was 4.08 
mcg. per milliliter (range, less than 0.01 to 15 mcg. per 
milliliter). In the 10 intrapartum urines obtained from 
control mothers, there was no methadone present. 

Corp BLOOD. Methadone levels were determined in 
the cord blood of infants of 19 methadone-maintained 
women. The mean level of cord blood methadone was 


0.05 mcg. per milliliter (range, 0.0 to 0.12 mcg. per 
milliliter). Fifteen samples of cord blood were collected 
from the control group; no methadone was present. 

NEONATAL URINE. Methadone levels were deter- 
mined in the urine of 16 methadone-maintained in- 
fants. The mean level of urine methadone was 1.49 
mcg. per milliliter (range, 0.095 to 6.2 mcg. per millili- 
ter). Six samples of urine from the neonatal period of 
the control infants were tested; no methadone way 
present. 

Relationships between maternal methadone ingestion and 
neonatal withdrawal. The severity of the withdrawal 
symptoms was positively correlated with the total dose 
of methadone taken by the mother during the last 12 
weeks of pregnancy (p < 0.02) (Fig. 1), the maternal 
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daily dose of methadone at the time of delivery 
(p < 0.013 (Fig. 2), and the intrapartum maternal 
serum methadone level (p « 0.01) (Fig. 3). Neither the 
cord blood nor neonatal urine methadone levels were 
correlated with either the severity of withdrawal or the 
time of onset of symptoms. 

The intrapartum maternal serum methadone level 
itself was positively correlated with the total dose 
of methadone ingested during the last 12 weeks 
(p « 0.01) (Fig. 4) and the daily dose taken at the time 
of delivery (p « 0.01) (Fig. 5). Intrapartum methadone 
levels were correlated positively with the cord blood 
methadone levels (p « 0.001) (Fig. 6). 

Cord blood methadone levels increased significantly 
with increasing total amounts of methadone taken by 
the mother during the last 12 weeks prior to delivery 
and increasing daily dose at delivery. Cord blood levels 
were consistently lower than maternal serum meth- 
adone levels (Table III) In half the samples, cord 
blood levels were less than 25 per cent of the corre- 
sponding maternal intrapartum serum levels (range, 
18 to 91 per cent). 


Comment 


This study has demonstrated that the severity of 
neonatal withdrawal, but not the time of onset, is posi- 
üvely correlated with the total amount of methadone 
ingested by the mother during the last 12 weeks of 
pregnancy, the maternal dose of methadone at deliv- 
ery, and the intrapartum serum methadone level. 
Where the maternal daily dose of methadone at deliv- 
ery was 30 mg. or more, the infant had a moderate 
(2+), serious (3+), or severe (4+) course. No infant 
whose mother took 30 mg. per day or more at delivery 
had a mild course or was free from all withdrawal 
symptoms. Low dose, however (less than 30 mg. per 
day), did not guarantee the absence of a serious (3+) 
course. The infants of two mothers on less than 15 mg. 
of methadone at the time of delivery exhibited serious 
(3+) withdrawal symptoms. We were unable to docu- 
ment late withdrawal of any of our infants in contradis- 
tinction to other reports. | 

All the infants whose mothers were on methadone at 
the time of delivery exhibited withdrawal symptoms. It 
is important always to consider causes other than 
neonatal narcotic abstinence when observing with- 


““wdrawal-like ‘symptoms in an infant of a metha- 


done-addicted mother. This is highlighted by the 10 
per cent incidence in the control population of symp- 
¿toms commonly associated with neonatal narcotic 
withdrawal. 

Our study has demonstrated, as have others, that 
although methadone is freely diffusable across the 
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placenta, the methadone level in cord blood was consis- 
tently lower than in maternal blood. The reason is 
unknown but may be due to the small fraction of non- 
protein methadone available in maternal serum for 
transplacental passage. It may also be that fetal urinary 
excretion of methadone may be high, a possibility sug- 
gested by the higher levels of methadone found in 
neonatal urine and in amniotic fluid at term. . 

The variable relationship between maternal serum 
methadone levels and amniotic fluid methadone levels 
was reported by Blinick and associates’? and is not sur- 
prising since it is well known that amniotic fluid is de- 
rived from a variety of sources, i.e., fetal urine, mater- 
nal plasma, fetal tracheal secretions, etc. 

This study demonstrated that despite poor renal 
function in the first days of life, the neonatal kidney 
similar to the adult human kidney, has the ability to 
concentrate methadone. Levels of methadone in new- 
born urine were 10 to 60 times greater than those in 
infant cord blood and 1.2 to 25 times greater than 
those in amniotic fluid. - 

We did not find a direct relationship between the 
level of methadone in the first voided newborn urine 
specimen and the severity of the neonatal withdrawal 
syndrome. This was to be expected, since the concen- 
tration of methadone in neonatal urine is related to the 
degree of hydration and the ability of the newborn 
kidney to concentrate, as well as the absorption and 
distribution of methadone. Unfortunately, the level of 
methadone in the newborn urine could not be used to 
predict the severity of the withdrawal syndrome. 

The relationship between the birth weights of infants 
born to methadone-maintained mothers as compared 
to those born to control mothers is not clear. Several 
studies have shown that the birth weights of infants 
born to methadone-maintained mothers were higher 
than those born to heroin addicts.'* One study revealed 
that 35 per cent of infants born to methadone- 
maintained mothers were of low birth weight.” In our 
study, the mean birth weight of infants. born to the 
methadone-maintained women was significantly less 
that that of infants born to control mothers. This dif- 
ference in weight may not be an effect of methadone, 
however, but may be attributed in large part to the 100 
per cent incidence of cigarette smoking in the 
methadone-maintained population, a factor which is 
known to produce over a 300 Gm. lag in weight and 
may not have been considered in previous studies of 
infants born to drug addicts."® 


Conclusion 


This study has examined the relationship between 
maternal methadone dosage and the severity of sub- 
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sequent neonatal methadone withdrawal syndrome in 
a healthy methadone-maintained population and a 
matched control population. The severity of neonatal 
methadone withdrawal was found to be positively cor- 
related with the total amount of methadone ingested 
by the mother during the last 12 weeks of pregnancy, 
the maternal dose of methadone at the time of deliv- 
ery, and the intrapartum maternal serum methadone 
level. These data suggest that adequate prenatal care, 
coupled with a decrease in methadone dosage during 
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pregnancy, provide optimal management of the preg- 
nant methadone-maintained woman and her neonate. 


We are indebted to Frederick Friedman, M.D., for 
help in securing the control patients, to Charles Intur- 
ris, M.D., for his assistance in establishing the 
methadone determination techniques, to Hyacinth 
Spencer for her technical assistance, and to Rhoda 
Seligson, Dale Marker, and Maria Mastrota for their 
secretarial assistance. 
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Changes in the conduction of the fetal electrocardiogram 
to the maternal abdominal surface during gestation 


JOHN T. OLDENBURG 
MARTIN MACKLIN 
Cleveland, Ohio 


A technique for recording high-quality vectorcardiograms from the fetus in utero is 
described. A study was conducted to clarify conflicting views on the mechanism of fetal 
electrocardiogram (FECG) signal transmission to the maternal abdominal surface during the 
latter half of cestation. The resuits of this study support the view that a general pattern of 
uniform conduction of FECG currents exists between 20 and 28 weeks' gestation in most 
subjects, that signal magnitudes decrease markedly between 28 and 34 weeks' gestation 
and conducticn tends to behave as if it is nonuniform through the maternal abdominal 
volume, and t^at a. preferred signal pathway, possibly through the oronasal cavities of the 
fetus, appears to develop after 34 weeks' gestation and continues until term. Two different 
abdominal FECG lead systems are recommended on the basis of these findings which 
should maximize the accuracy of FECG monitoring of the préterm fetus. (AM. J. OBSTET. 


GYNECOL. 129: 425, 1977.) 


THE MONITORING of feta! cardiac activity by means 
of electrocardiographic recording from the maternal 
abdomen during latter half of gestation is frequently a 
difficult and frustrating task. To approach this prob- 
lem on a rational basis, it 1s first necessary to have an 
understanding of tke manner in which the fetal elec- 
trocardiogram (FECG) is conducted to the maternal 
abdominal surface during gestation. Several inves- 
tigators have previously attempted to describe the 
characteristics of abdominal FECG conduction; how- 
ever, these descriptions are not in agreement and the 


studies have not been designed to discover differences, 
related to gestational age." ? The investigations de- 


scribed in the present report were designed to clarify 
the seemingly contradictory reports in the literature 
regarding the mechanism of conduction of the FECG 
to the maternal abdomen and to identify a rational 
electrode arrangement for both single-lead and ortho- 
gonal lead systems. l 
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Historical background 


Prior to the work of Kahn,! in 1963, most inves- 
tigators studying the FECG from the maternal abdo- 
men tacitly assumed that fetal cardiac currents were 


conducted more or less uniformly in all directions 


through the maternal abdominal volume. Since it had - 
been demonstrated by adult vectorcardiographers that 
the electrical currents generated by the adult heart 
propagate nearly uniformly throughout the adult 


.thoracic volume,’ it seemed reasonable to assume that 


an analogous situation existed for the fetus. 

Working exclusively with subjects near term, Kahn 
recorded FECG's from inultiple sites over the maternal 
abdomen and back. The distributiori of signal mag- 
nitudes and wave-form shapes which he observed in 
these "potential maps" led him to liypothesize that 


FECG currents were conducted preferentially through 


umbilical cord and placenta and through the oronasal 
cavities of the fetus, rather than being uniformly con- 


. ducted through the abdominal volume. Among other 


425 


things, this hypothesis implied that the largest FECG 
signal coüld be obtained from a given subject by 
positioning one of a differential pair of abdominal elec- 
trodes over the area of placental attachment and one as 
close to the oronasal cavities of the fetus as practical. It 
also implied that when the oronasal cavities of the fetus 
lay directly underneath the area of placental attach- 


426 Oldenburg and Macklin 








Fig. 1. Abdominal lead orientations for fetal VCG system. 
Midline (M), transverse (7), and anteroposterior (AP) leads 
are placed to span the maternal abdominal region across three 
mutually orthogonal diameters and correspond to the Y, X, 
and Z leads, respectively, of the maternal reference frame. 
Actual electrode placements vary with the.size of the pregnant 
uterus as described in the text. 


ment, tliere was little hope of obtaining an FECG signal 
of satisfactory magnitude for monitoring purposes. 
In 1965, Roche and Hon? conducted similar FECG 
potential mapping studies using 106 subjects, 90 per 
cent of whom were beyond 36 weeks' gestation. These 
authors also concluded that, rather than being uni- 
formly conducted through the:maternal abdominal re- 
gion, the FECG appeared to be conducted by a pre- 
ferred pathway to the abdominal surface. Their data 
tend to support the hypothesis of Kahn that the 
oronasal cavities of the fetus are involved in the path- 
way, at least in vertex presentations. However, these 
authors found no evidence for the umbilical cord and 
placenta having any role in preferred conduction. In 
terms of the problem of electrode placement, their re- 
sults suggest that maximum FECG signal magnitudes 
would be obtained in a given subject by placing one 
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electrode of the abdominal lead pair close to the 
oronasal cavities of the fetus. The, placement of the 
second electrode would be less important so long as it 
was not too close to the first. _ | | 

To complicate matters further, Taccardi® in 1971 
reached different conclusions about the character of 
abdominal FECG conduction. He reasoned that if the 
technique of vectorcardiography were applied to ab- 
dominal FECG recording, it would help to settle the 
question of preferred versus uniform volume conduc- 
tion for the FECG. | 

It is known that if the heart is immersed in a large 
conducting medium, the potential field at the surface 
of that medium will be similar to that produced by a 


time- -dependent, rotating-current dipole.’ Further, if 


the medium is spherical and uniform, and if the heart 
lies at the center, the orientation in space and mag- 
nitude of this equivalent heart dipole can be calculated 
at every instant of time by measuring the potential dif- 
ference between three pairs of points located at the 
ends of three orthogonal diameters ori the surface of 
thé spherical medium. The polar plot of magnitude 
and orientation of this equivalent dipole throughout 
the cardiac cycle is known as a vectorcardiogram 
(VCG). VCG's constructed for adults, children, and 
term and premature newborn infants all demonstrate 
extensive spatial rotation for the equivalent heart di- 
pole. It is therefore reasonable to assume that the fetal 
heart dipole should also demonstrate similar spatial ro- 
tation. Although the maternal abdominal region is not 
strictly spherical during pregnancy, if it behaves as a 
nearly uniform volume conductor, the fetal VCG con- 
structed from geometrically orthogonal leads across 
the abdomen should demonstrate extensive spatial ro- 
tation. If, on the other hand, a preferred conduction 
pathway for fetal heart currents exists, then the ab- 
dominal fetal VCG should demonstrate little to no spa- 
tial rotation. This is a reflection of the fact that a pre- 
ferred pathway would allow the effective recording of 
only one FECG lead from the maternal abdominal sur- 
face. p 

Taccard? chose a single subject at term on which to 
test this prediction. He recorded two geometrically or- 
thcgonal leads across the abdomen, from which he 
constructed the projection of the fetal VCG in the ma- 
ternal frontal plane. This VCG demonstrated extensive 
spatial rotation and Taccardi felt that this was sufficieggs 
evidence to rule out the hypothesis of preferred con- 
duction pathways for the abdominal FECG. 

Clearly, further work was necessary to,clarify the 
above reports and this was, in part, the motivation for 
the present study. 
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* Fig. 2. Computer processing of the FECG signal. Shown in A is a segment of an original recording 
' illustrating how'the fetal wave form (F) is distorted by maternal ECG (M ) and random noise. After .' 
computer processing, the maternal, component is removed, the fetalv wave form i is averaged over.128 
eate and a relatively noise-free FECG wave form i is isolated cae 


Methods. ? 2 = m E 
The technique of sequential mapping of FECG po- 


tentials from the maternal abdominal surface, as em-, 
ployed by Kahn! and Roche and Hon? has several im- _ 
portant limitations when used to study FECG conduc:. 


tions. First, if the pattern of potentials i is dependent on 
the position of the fetus in the uterus, then any changes 


in fetal position during the mapping procedure will 
render the data ambiguous. Second, there is no way to 


compare FECG potentials recorded from different lo- 


cations at a particular instant in time. Thus waveforms | 


which appear similar in different abdominal leads may 
indeed have different time sequences. And third, a se- 
‘quential mapping procedure is very time consuming. 


The subject often becomes uncomfortable:and conseé- 


quently the: quality of the. FECG recordings deteri- 
orates. j i 


Without Ja a mmi ned. FECG Hapine, em- ; 


ploying a multichannel recording system and several 
dozen electrodes over ‘the maternal surface, would 


. provide much more accurate data. This type of po- 
: tential mapping has been used successfully 'in adult ` 


electrocardiographic research?; however, the simulta- 
neous multichannel recording of microvolt level 
FECG signals presents a much more difficult techni- 
cal problem. 


Probably the best compromise among ‘technical sim: - ` 


plicity, accuracy, and completeness of data acquisi- 
tion can be achieved by using a three-dimensional véc- 


torcardiographic technique ds proposed by. Taccardi. 
. 1 diagrams how the recording leads are iing s E 


across mutually perpendicular diameters of the preg- 
nant abdomen between 20 weeks’ gestation and.term in 


(M) are located in the: maternal midline just above the 
uterine fundus and oat above the symphysis pubis. 
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Fig. 3. Three lereni frames for VCG display. Show is the 
^" VCG ofa 25-week-old fetus displayed in the maternal refer- 
. ence frame (A), in the fetal reference frame (B), and in the 


maximum area reference fraine ( C). 


"The jd m the ancien lead (T) are located at 


. the ends of a line perpendicular to the midline, half- 
way between midline electrodes: The distance between 
the. transverse pair is made, -equal to the distance be- 
‘tween‘the midline electrode pair. The anteroposterior 
-lead (AP) eléctrodes are located at the ends of a line 
; mutually perpendicular, to these other two. The ar- 
"rangement of electrodes is based on the approximation 


x of the pregnant abdomen as a sphere. The leads span 
ehe. present study. The electrodes of the midline lead NM 


‘three . approximately „orthogonal diameters of that 
‘sphere and are- designed. to maintain this orthogonal. 


| relationship independent of the absolute diameter of 
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Fig. 4. B-mode ultrasound scans illustrating the method of determining fetal position in utero. This 
example is from abdominal scans of a 29-week-old fetus in vertex presentation. Top is a longitudinal 
scan through the fetal midline; center is a transverse scan through the fetal torso at the level of the 
fetal heart; bottom is a biparietal diameter measurement of the fetal skull for confirmation of 
gestational age. Axes indicate the relative orientation of fetal (F) and maternal (M) reference frames. 


the abdomen. This geometrical orthogonality in no 
way guarantees that the VCG's recorded will accurately 
reflect the spatial rotation of the equivalent fetal heart 
dipole. This will be true only if the tissues and fluids of 
the pregnant abdomen behave as a uniform volume 
conductor for fetal heart currents. The above question 
can be answered by examining the characteristics of the 
VCOG's recorded by this lead system from fetuses in a 
variety of intrauterine positions and at different gesta- 
tional ages. | | 

The three simultaneous FECG leads are recorded 
with a specially built, low-noise electrocardiograph. 
This unit incorporates "active electrodes" (amplifiers 
mounted directly on top of the electrodes to reduce 


. noise pickup), three matched bandpass filters (0.5 to 


200 Hz); and FM tape recording of the signals for later 
computer processing. The FECG wave form from each 
lead is averaged over. 128 beats to further reduce noise. 
This signal averaging is done with a PDP-12 computer 


according to the method described by Oldenburg and 
.Macklinf to remove the maternal electrocardiogr 
(ECG) component. The three leads are processed si- 


multaneously to preserve the temporal relationships of 
the three wave forms. Fig. 2 shows a segment of origi 
nal FECG recording illustrating how random noise and 


the maternal ECG distort the FECG wave form (4) and , 


the relatively noise-free average FECG wave form after 
computer processing (B). The three FECG wave forms 


u 


t. 
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Fig. 5. Fetal VCG's in the maternal reference frame from a single subject at 26, 31.5, and 35 weeks' 
gestation. F indicates frontal plan, S left sagittal plane, and H horizontal plane. Timing marks (X) 
are placed at 5 msec. intervals. The spatially open loop seen during the period of uniform volume 
conduction from 20 to 28 weeks in most subjects is illustrated here by the VCG at 26 weeks. The 
spatially closed loop seen during the period of preferred ccnduction between 34 weeks and term in 
most subjects is illustrated here by the VCG at 35 weeks. An intermediate loop is illustrated here by 
the VCG at 31.5 weeks is usually recorded during the transition period between 28 and 34 weeks’ 
gestation when signal magnitudes are large enough to allow for computer processing during this 


period. 


so produced are used to form the QRS loop fetal VCG 
which may be displayed in any of three reference 
frames, as shown in Fig. 3.° The maternal reference 
frame is that formed by the three leads recorded across 
the maternal abdomen (see Fig. 1) with the transverse 
lead being X, the midline lead being Y, and the an- 
teroposterior lead being Z. The vector loops are dis- 
played in keeping with VCG convention in frontal, 
horizontal, and left sagittal planes with respect to the 
mother. The fetal reference frame takes into account 
the anatomic position of the fetus in the uterus and is 
the standard VCG reference frame which would be 
used if VCG recordings could be made directly from 

ie fetus. In keeping with VCG convention, X is right 
to left, Y is superior to inferior, and Z is anterior to 
posterior with respect to the fetal torso. In order to 


* determine the relationship between maternal and fetal 


reference frames for a given subject, B-mode ul- 
trasound scanning of the maternal abdomen is accom- 
plished just prior to VCG recording and the re- 
lationship between reference frames is noted as shown 


in the examples of Fig. 4. It is then a simple matter to 
resolve fetal VCG's recorded in the maternal frame 
into the fetal frame by appropriate coordinate axis ro- 
tation with the PDP-12 computer. Clearly this fetal ref- 
erence frame has the advantage of allowing for direct 
comparison of VCG's between fetuses. An additional 


reference frame, which is particularly useful in the 


study of abdominal FECG conduction, takes advantage 
of the fact that the fetal VCG, like its adult counterpart, 
is a highly planar spatial figure. This has been found to 
be the case for both normal and abnormal adult VCG's 


-by several authors and our preliminary data suggest 


that it also true for feta] VCG's.^ 8 Thus, the maximum 
area reference frame is a projection of the fetal VCG in 
its planes of maximum and minimum spatial area. 
Resolution from maternal to maximum area frame can 
be accomplished without the: need for information on 
the anatomical position of the fetus? 

Clearly, the maternal reference frame VCG projec- 
tion is the easiest of the three projections to construct, 
since it requires no information about fetal position 
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Fig. 6. Maximum major (M) and minor (m) axis measurements 
on the VCG loop in the maximum area reference frame. The 
ratior = m/M is a measure of the spatial openness of the loop. 
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Fig. 7. Ratio of the minor-to-major fetal VCG axis magnitudes 
for 64 subjects as a function of gestational age. More than 90 
per cent of subjects demonstrated ratios greater than 0.2 prior 
to 30 weeks' gestation, whereas less than 10 per cent did so 
after 30 weeks' gestation. 


and no lead resolution. It gives a good qualitative pic- 
ture of the spatial rotation of the VCG and is more 


complete in that respect than the single maternal fron- ` 


tal plane projection used by Taccardi. This projection 
does not, however, allow for either direct compari- 
son of VCG's from fetuses in different intrauterine 
positions or direct quantitative measure of spatial VCG 
magnitude. The latter problem is solved by the added 
step of lead resolution into the maximum area refer- 
ence frame. The former problem is solved by the 
added step of fetal position determination through 
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Fig. 8. Major axis fetal VCG magnitude as a function of gesta- 
tional age for the 96 subjects in the study. Note that in the 
period between 20 and 28 weeks' gestation the FECG signzl 
from three subjects could not be processed (U) due to low 


"signal magnitude. The corresponding numbers for the 


periods 28 to 34 weeks and 34 to 40 weeks were 14 and &. 
Note that there is a general trend toward low signal mag- 
nitudes during the period between 28 and 34 weeks' gesta- 
tion. 


B-mode ultrasound scanning and resolution of the 
VCG into the fetal reference frame. 

The fetal VCG recording system described above 
was employed to answer the following questions: (1) 
Does the maternal abdomen during pregnancy behave 
as a uniform volume conductor for the FECG or are 
there preferred pathways for the conduction of this 
signal? (2) In what way do the conduction characteris- 
tics vary with- fetal position and gestational age? (3) 
What type of abdominal lead system should theoreti- 
cally provide the best FECG signal for prelabor fetal 
heart monitoring? 

The study was conducted at Mount Sinai and Uni- 
versity Hospitals, Cleveland, Ohio. Fetal VCG re- 
cordings were obtained from 96 volunteer subjects. 
between 19 weeks’ gestation and term, having uncom- 
plicated pregnancies. Twelve of these subjects were 
followed with fetal VCG recordings at least biweex- 
ly through the second half of gestation. All newborn 
infants were evaluated as normal by their pediatricians 
at birth. | - i Pd 
Results = 

The data from this series of recordings indicate that. 
the conduction pathways for the FECG through the 
maternal abdominal region change in a major way with 
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Fig. 9. Effect of fetal position on the fetal VCG near term. All VCG's are shown in the maternal 
reference frame. Timing marks (X) are at 5 msec. intervals. A is from a fetus in vertex presentation at 
38 weeks’ gestation. B is from a fetus at 34 weeks’ gestation in transverse presentation with head to 
the right. C is from a 39 week fetus in breech presentation. Note that all VCG loops are spatially 


closed with major axis oriented roughly parallel to the Y axis of the fetus. 


gestational age. For the majority of fetuses assuming a 
vertex presentation at term, the changes in the abdom- 
inal conduction pattern can be qualitatively described 
with reference to the example shown in Fig. 5. The 
VCG's here.are 'from the same fetus at three different 
times during gestation and are projected in the mater- 
nal reference frame. The pattern of spatially open 
QRS loops shown in 4 1s typical for most fetuses be- 
tween 20 and 28 weeks' gestation. It indicates that the 
maternal abdominal volume is behaving as a rea- 
sonably uniform volume conductor during this period, 
since much of the extensive rotation of the equivalent 
fetal heart dipole seems to be recordable from the ma- 
ternal abdominal surface. Indeed, below it will be 
shown that abdominal fetal ECG conduction is very 
nearly uniform during this period of gestation. Be- 
tween 28 and 34 weeks' gestation, VCG patterns similar 
to those shown in B are frequently recorded. During 


open than in the 20 to 28 week period. Clearly this 
iridicates a nonuniform decrease in conduction of the 
FECG signal by the abdominal volume. Some time 
after 34 weeks' gestation, there is usually a distinct in- 
crease in FECG magnitude in the midline lead and the 
type of VCG pattern shown in C is seen from this time 


‘until term. Notice that the vector loops are spatially 


closed, indicating that conduction through the abdom- 
inal region: is now highly nonuniform. An alternate 
description might be that the FECG is now behaving as 
if itis being conducted to the maternal abdominal sur- 
face via a preferred pathway. | 

To quantitate these findings more accurately, the 
fetal VCG's from 64 subiects were resolved into the 
maximum area reference frame. All VCG's were highly 
planar figures. One line was constructed across the 
maximum diameter of the loop (maximum major axis) 
and a second across the maximum diameter of the loop 
perpendicular to the first (maximum minor axis), as 


this time there is a noticeable decrease in fetal ECG 
M a in all leads and, in more than 60 per cent of shown in the example of Fig. 6. The ratio of the mag- 
nitude of the minor to the major axis is a simple mea- 
sure of the spatial openness of the ORS loop and, con- 
sequently, a measure of the relative uniformity of the 


abdominal volume conductor. Fig. 7 is a scatter di- 


æ ^v" all subjects, signal magnitudes were too small to allow 


: for computer processing at least once during this 
period. In those subjects where the feta! VCG could be 
constructed, the QRS loops were generally less spatially 
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Fig. 10. Effect of fetal position on the fetal VCG during the uniform volume conduction period. The 


VCG's shown here are displayed in the fetal reference frame. The diagrams at the left indicate 
relative fetal (F) and maternal (M) reference frame orientation. Note that the fetus underwent a 
breech-to-vertex transition between recording sessions one week apart. This is reflected in changes in 
the FECG wave forms recorded by the leads Xm, Ym, and Zm in the maternal reference frame. Note, 
however, that the VCG's displayed in the fetal reference frame are nearly identical. | 


agram of this ratio calculated for each subject, plotted 
against gestational age. Notice the relatively low ratio 
for most subjects after 30 weeks as opposed to. the 
higher ratios for subjects prior to 30 weeks. 'This di- 
agram indicates that the fetal ECG behaves as if there is 


uniform volume conduction through the abdominal. 


: region during the early weeks of the last half of gesta- 
üon, changing to a pattern in which it behaves as if 
there is preferred conduction aš term is approached. 

Fig. 8 shows the magnitude of the maximum major 
axis as a function of gestational age for the subjects in 
the study. The magnitude of the major axis is a good 
measure of the maximum peak-to-peak FECG mag- 
nitude which may be recorded by an ideally placed 
abdominal electrode pair. Notice the trend toward a 
marked decrease in magnitude that occurs between 28 
and 34 weeks' gestation. This is a strong indication that 
a satisfactory FECG signal for monitoring purposes will 
be most difficult to obtain during this period of gesta- 
tion regardless of the lead system employed. 

Though we have few VCG recordings from fetuses 


these VCG's in the maternal reference frame are all 
very spatially closed loops with the obvious difference 
that the major axis in eách case is oriented roughly in 


line with the Y (superior-inferior) axis of the fétus. 


This type of pattern is consistent with preferred con- 
duction of the FECG taking placé through the region 
of the fetal head and is consistent with the suggestion 
of Kahn! and Roche and Hon? in this regard. Our data 
show no indication of any correlation between placenta 
location (as determined through B-mode ultrasound 
scanning) and the characteristics of the fetal VCG pat- 
terns at any time during the latter half of gestation. 
Fig. 10 is a coniparison of the VCG patterns, re- 
solved into-the fetal reference frame, recorded from 
the same subject one week apart. Between recordings, 
a marked intrauterine fetal position change occurred 
(from predominantly breech to predominantly vertex). 
The fact that the two VCG patterns match so well is a 
very strong indication that the abdominal volume con- 
ductor is highly uniform and spherically symmetric 
during this early period and that changes in fetal p 


osi- 
in breech or transverse lie near term, our data indicate tion have little effect on this uniformity. wv” ) 
that fetal position per se has no efzect on whether the . — 
FECG conduction will be of the uniform volume or Comment 
preferred type. Fig. 9 compares recordings from three 
fetuses near term, one in vertex presentation (A), one 
in transverse (B), and one in breech (C). Notice that 


As yet, little information is available concérning the ° 
electrical properties of the tissues and fluids of the 
pregnant abdomen and their changes during gestation. — 8 
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This information is necessary for the construction of a 
mathematical model capable of revealing the physical 
basis for the apparent change in FECG conduction 
with gestational age. However, an attractive qualitative 
hypothesis in this regard follows. 

In the early weeks of the second half of gestation, the 
fetus is small and relatively free floating in the uterine 
cavity. Amniotic fluid is relatively uniformly distrib- 
uted and the development of poorly conductive vernix 
is in its early stages.? These factors combine to allow for 
relatively good and uniform conduction of FECG cur- 
rents throughout the abdominal volume. As both ver- 
nix and amniotic fluid increase in amount, an effective 
barrier is created to the radial conduction of FECG 
currents and abdominally recorded signal magnitudes 
decrease considerably. As the fetus increases in length, 
the distribution of amniotic fluid becomes less uniform 
and the close proximity of the fetal head to the uterine 
wall, especially following engagement in vertex pre- 
sentation, favors FECG conduction through this 
region. With the assumption that Kahn's assertations 
are approximately correct regarding preferred con- 
ductivity via oronasal cavities compared to other 
portions of the fetal torso surface, the development of 
a preferred FECG conduction pathway through this 
region is possible as term is approached. Clearly, 
further studies are necessary to evaluate this hypothe- 
sis; however, it is consistent with the FECG pa 
observed in this and other studies. 

The data suggest that two different abdominal lead 

systems are necessary to maximize FECG signal mag- 
nitudes. One would take into account the uniform vol- 
ume conduction behavior of the FECG in most subjects 
prior to 28 weeks’ gestation, and another would con- 
sider the preferred conduction pathway behavior 
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through the fetal head region after 34 weeks’ gestation. 
In the first case, the vectorcardiographic lead system 
described in this report is ideal. The abdominal region 
of the mother behaves to good approximation as a uni- 
form spherical volume conductor with the fetal heart at 
its center. Under these conditions, the lead system de- 
scribed previously forms an electrically orthogonal set 
from which any other abdominal lead can be synthe- 
sized by appropriate vector addition. Both Schmidt” 
for the adult and Gielen and associates!! for the fetus 
describe simple electrical networks that allow this lead 
resolution to be accomplished. By this method, the ab- 
dominal lead giving the largest fetal QRS wave forms 


. can easily be synthesized and input to a fetal heart 


monitor. 

The above method will no longer be adequate once 
the abdominal volume conductor ceases to behave uni- 
formly. After 34 weeks’ gestation our data and those of 
Roche and Hon suggest that the largest magnitude 
FECG Signals can be obtained in any given subject from 
a lead with one electrode positioned over the anterior 
aspect of the fetal head. Advantage may also be taken 
of the fact that all abdominal leads will record essen- 
tially the same fetal ECG wave form during this period, 
differing principally in magnitude. Thus, the signals 
from several different leads can be added to improve 
the ratio of FECG signal to random noise. Offner and 
Moisand" have suggested an efficient system of this 
type utilizing three leads. The only change we would 
suggest in their recommendations is that one electrode 
of each lead pair should be placed as close to the an- 
terior aspect of the fetal head as practical. Fetal head 
position can be easily determined by palpation at this 
time during gestation; however, difficult cases may re- 
quire the use of B-mode sonography. 
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Effect of potential placental surface area reduction 


on fetal growth 
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This investigation was undertaken to study the effect of reduction of placental surface area 
on fetal growth. The right horn of the bicornuate uterus was removed in nonpregnant ewes, 
the ewes were bred and 11 out of 15 became pregnant. Near term, under experimental 
conditions, maternal and fetal blood gases, pH, uterine and umbilical blood flows were 
measured or calculated. Fetal, placental membrane, uterine, and cotyledonary weights and 
number of cotyledons were recorded. The experimental hemi- -hysterectomized group was 
compared to a control group of 14. Results show that: (1) weight per cotyledon was 
significantly greater (p « 0.01) in the hemi-hysterectomized series then in the controls, (2) 
loss of a significant number of placentation sites was compatible with the production of 
term-sized fetuses, (3) since the difference between the number of cotyledons in the 
hemihysterectomized and control groups is significantly less than the number of 
implantation sites removed, the efficiency of implantation is improved, and (4) there were 
no changes in blood flows, POs, Peds, and fetal oxygen consumption. (Am. J. OBSTET. 


GYNECOL. 129: 434, 1977.): 


TRANSFER OF NUTRIENTS and gases from mother 
or fetus takes place across placental membranes to as- 
sure normal fetal growth and. development. The driv- 
ing force for gas exchange across the placenta i is the 
pressure difference between maternal and fetal circu- 
lations.” ? This is according to the Fick diffusion equa- 
tion which. states that the, net transfer (Q) is a direct 
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function of. the total surface area (A), a membrane 
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permeability constant (K), the transplacental concen- 
tration difference (C), and is inversely related to mem- 
brane thickness (D) or in summary Q = AKC/D. In: 
addition, genetic and environmental factors, deter- 
mine the eventual size of the fetus at term. The 
placenta is important to the environment of the fetus 
and the adequacy of placental surface area is rate limit- 
ing in fetal nutrition, This investigation was under- 
taken to study the effect of reduction of placental sur- 
face area on fetal growth. 


Methods 


The nonpregnant uterus of the sheep has approx- 
imately 100 potential implantation sites (caruncles) 
which are grossly visible and distributed equally in both 
uterine horns. Even among singlet gestations there 1s 
great variability in the number of potential sites a 
tually used for the formation of miniature placentas Ore 
cotyledons, the sum of which together with the inter- 
cotyledonary membranes makes up the totaleplacental 
mass. 

In the present study, one horn of the sheep’s bicor- 
nuate uterus was excised surgically prior to mating in 
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Table I. Control data 
















Sheep No.* al age (Gm.) (Gm.) weight (Gm.) cotyledon (Gm.) cotyledons 
796 130 4,200 600 500 7.4 68 
428 139 3,770 650 550 8.9 62 

97 130 3,640 610 - 500 7.8 64 

698 135 3,410 700 500 6.8 74 
964 134 3,090 . 700 600 88 — 68 
790 137 4,000 £ 700 600 s 8.8 68 
827 135 4,300 600 450 6.5 69 
375 135 3,100 710 620 7.8 80 
148 130 3,180 900 800 10.2 78 
738 140 3,540 850 700 10.2 69 
832 135 3,230 450 400 5.6 72 
873 135 2,800 . 750 800 12.9 62 
879 133 3,640 800 700 10.1 69 
343 135 5,200 750 700 ^ 9.6 73 
Mean 134 3,650 698 661 8.7 70 

*No. = 14, 


Table II. Hemi-hysterectomized sheep 








Cotyledonary Weight per No. of No. of caruncles 
Sheep No.* al age (Gm.) . (Gm) weight (Gm.) cotyledon (Gm.) cotyledons removed 
748 137 4,550 900 850 16.1 56 29 
905 133 3,630 540 640 10.7 60 31 
228 139 3,750 1,000 750 15.6 48 33 
910 132 3,310 450 680 10.8 63 34 
906 137 4,490 540 680 15.1 , 45 34 
907 138 4,720 540 820 11.4 72 34 
912 140 4,680 680 680 11.3 60 38 
571 139 6,810 1,250 1,100 16.9 65 43 
841 . 140 7,200 1,125 1,100 16.2 68 45 
236 135 3,650 950 850 11.3 75 47 
103 139 7,100 1,625 | 1,500 30.0 50 51 

Mean 137 4,899 872 815 15.0 60 38 





*No, = 11. 


order to decrease the number of implantation sites. In 
15 nonpregnant Dorset ewes, three to five years old, of 
proved fertility (one time), the right horn of the bicor- 


nuate uterus was surgically removed with the use of. 


continuous intravenous ketamine (0.2 mg. per kilo- 
gram per minute) or tetracaine spinal anesthesia (12 
mg.). The blood supply to the right ovary was not com- 
promised. Each horn was weighed and opened, and 
the number of caruncles was recorded. Three months 
after recovery, these sheep were bred with the same 
ram who had provided the service at other times. Elev- 
en of 15 hemihysterectomized ewes became pregnant. 

When the hemihysterectomized ewes reached 137 


^ daysof pregnancy, the length of pregnancy of a Dorset 
ge being approximately 147 days, they were returned 


. to the laboratory three days prior to planned opera- 


. tion. With continuous ketamine anesthesia (0.2 mg. per 
kilogram per minute) the ewe was placed in a moderate 
Trendelenberg position. The left femoral artery was 
cannulated with a polyvinyl catheter and advanced into 


the abdominal aorta. The abdomen was opened by a 
midline incision just below the umbilicus, and an inci- 
sion was made in the remaining uterine horn. A 
peripheral intercotyledonary branch of the umbilical 
artery and vein was cannulated to 17 cm. Part of the 
uterus containing the fetus was delivered through the 
abdominal incision. A uterine incision was made be- 
tween the area of the fetal rib cage and hips to gain 
access to the umbilical cord near its abdominal wall 
origin. A small segment of the umbilical artery was 
mobilized and fitted with a cuff electromagnetic flow 
transducer. . 

The major arterial blood supply of the uterus is via 
the middle uterine artery, which can be readily located 
in the folds of the broad ligament and traced back to a 
point near its origin from the internal hypogastric ar- 
tery. After infiltration of the perivascular tissue with a 
solution containing 1 per cent lidocaine and 5 mg. of 
phenoxybenzamine, a segment of the uterine artery 
near the hypogastric origin was dissected free and a 
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Table III. Control data of ketamine anesthesia, electromagnetic flow probe measurement 

















Uterine flow per 
kilogram of cotyledon 
(ml. /min./Kg.) 










F lowlcotyledon 
(ml. Imin./Kg.) . 


Uterine flow 
(ml. /min.) 


Cotyledonary 
weight (Kg.) 


No. of 


Sheep No.* cotyledons 








796 405 0.50 810 68 11.9 
428 575 0.55 1,045 ' 62 16.8 
97 446 0.50 892 . 64 13.9 
698 510 0.50 . 1,020 74 13.8 
964 . 483 0.60 805 68 11.8 
790 612 0.60 1,020 | 68 15.0 
375 592 0.45 1,316 l : 69 19.1 
827 438 0.62 706 80 8.8 
148 42? 0.80 528 78 6.8 
738 574 0.70 | ,820 69 l 11.9 
832 ' 327 0.40 818 72 11.4 
873 |... 484 0.80 605 62 9.8 
879 683 0.70 . 976 69 ` 14.1 
343 568 0.70 811 73 11.1 
Mean — — 870 . —, 12.6 


*No.— 14. ` 


Table IV. Hemihysterectomized ewes 











Uterine flow per 
kilogram of placenta 
(ml. /min./Kg.) 














Uterine flow 
(mi. hnin.) 


. No. of 


cotyledons 


Flow/cotyledons 
(ml. /min./Kg.) 


Cotyledonary 
weight (Kg.) 





Sheep No. 





Ketamine, electromagnetic flow probe* 
228 500 0.75 , 666 48 13.9 





748 700 0.85 . 824 56 14.7 
571 475 1.10 432 65 6.6 
103 725 150 © 483 50 9.7 
236 ` 850 0.85 1,000 75 13.3 
34l  -— 650 1.10 591 68 8.7 
Mean | = — 666 — 11.2 
Pontocaine, antipyrine diffusion—equilibrium methodt ' | 
910 486 0.68 2194 60 11.9 
907 728 0.82 888 45 19.7 
906 . 969 - 0.68 1425  —— 72 19.8 
905 803 0.64 1,255 63 19.9 
912 982 0.68 1,444 60 24.1 
Mean | — -— 1,145 ~ 19.1 
Total meant n — 884 mu 14.8 
*No. = 6. 
TNo. = 5. 
iNo.- ll. 


zeroed at the level of the ewe's heart. Simultaneous 
. maternal and fetal blood samples were withdrawn at 
10, 30, and 60 minutes after operation. Blood pH, 


cuff electromagnetic flow transducer was fitted to the 
vessel. 
In all animals, the uterine and abdominal incisions 


were approximated after placing of catheters and flow 
probes. During these experiments, the uterine artery 
and umbilical artery blood flow were monitored con- 
tinuously with flow meters with nonocclusive electronic 
zeroes.* Maternal and fetal mean arterial blood 
pressures were measured with pressure transducers} 


*Biotronex Lab., Inc., Silver Spring, Maryland. 


+Model P37B, Statham Instruments, Inc., Oxnard, Cal- 
ifornia. 


Pco;, and Pos were measured at 38.5° C. with an IL 313 
gas analyzer.* The O; content was determined by the 
Lex-Os;Con.t 

In five preparations the antipyrine steady-state f. 
fusion equilibrium method, as devised by Meschia and _ 
associates,? was used to measure uterine and umbilical 


*Instrumentation Laboratory, Inc., Lexington, Mas- 
sachusetts. ? 


fLexington Instruments Corp., Waltham, Massachusetts. 
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Table V. Control data 







Umbilical . 
blood flow 
(c.c. Imin.IKg.) 









Sheep No.* 








796 i 96 38 


428 122 36 
97 122 34 
698  ' 150 40 
964 © 156 50 
790 153 38 
375 191 47 
827 . 102 47 
148 133 51 
738 162 40 
832 . 101 43 
873 173 30 
879 188 48 
343 107 38 
Mean 140 4] 
*No. = 14 













Umbilical 
blood flow* 


Sheep No. (c.c./min./Kg.) 





228 107 36 

748 121 i 42 

571 99 31 

103 106 51 

236 151 49 

34] 97 ; 32 

910 108 — 

907 85 38 

906 175 40 

905 118 . 38 

912 80 45 

Mean 113 |. 40 
*No. = 11. 
TNo. = 10. 


blood flows simultaneously. In the remaining prep-. > 


arations electromagnetic flow probes were used. Val- 
idation of the antipyrine diffusion equilibrium with si- 

multaneous electromagnetic flow measurements was 
. conducted by Rudolph and Heymann‘ and revealed an 
excellent agreement between both methods with re- 
spect to umbilical blood flows. 

At the end of each experiment, a hysterectomy was 
performed and the placental cotyledons and mem- 
branes were dissected free. The separated placental 
cotyledons, the uterus, and the placental membranes 
* were weighed individually. The number of cotyledons 
counted by two observers. 

ourteen ewes at 130 to 140 days’ gestation were 
“used as controls (Table I). Each experiment was per- 


Sonméd with ketamine anesthesia and similar cathe- 


terization procedures, and electromagnetic flow probes 
were used for blood flow determination. 


Umbilical vein — 
Pcos; (mm. Hg) 


Umbilical vein 
Poot (mm. Hg) 
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Fetal oxygen con- 
sumption (c.c./min./Kg.) 


Umbilical vein 
PO (mm. Hg) 











22 3.6 
22 3.8 
23 2.9 
20 2.0 
18 : ed 
2 3.1 
21 2.8 
22 2.4 
: 20 2.0 
20 4.0 
24 2.9 
23 2.5 
22 2.6 
25 3.0 
22 2.8 









Umbilical vein 
Pcost (mm. Hg) 


Fetal oxygen con- 
sumption (c.c. min. [Kg.)T 





2i 9.2 
25 3.4 
20 2.8 
18 4.9 
20 4.0 
19 2.6 
25 2.6 
17 3.6 
14 3.8 
15 2.6 
19 3.9 


Results 


The removal of an average of 38 caruncles prior to 
conception failed to reduce fetal weight. The number 
of cotyledons was significantly (p < 0.001) reduced in 
the pregnant hemihysterectomized sheep, 60 as com- 
pared to 70 in the control nonpregnant group. No cor- 
relation was found between birth weight and the num- 
ber of cotyledons which developed during pregnancy 
(Table II). 

The cotyledonary weight was significantly (p « 0.01) 
greater in the hemihysterectomized sheep than in the 
control singleton sheep, 815 and 601 grams, respective- 
ly. The average gestational age in the control group 


‘was three days less than that in the hemihysterec- 


tomized group; this should be borne in mind in in- 
terpretation of the data, as cotyledonary weight is a 
function of length of pregnancy. The average weight 
per cotyledon in the hemihysterectomized sheep was 
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15 grams, significantly (p < 0.01) greater than that 
measured in the control sheep, 8.7 grams (Tables I and 
II). 

Although fewer cotyledons are produced after total 
removal of one uterine horn, total cotyledonary weight 
is not equivalently reduced. Compensation clearly oc- 
curred, since the weight per cotyledon was greater in 
the hemihysterectomized sheep than in the contro] 
series. In addition, these cotyledons may be better per- 
fused than the controls, as the average blood flow per 
cotyledon is greater in the hemihysterectomized series, 
14.8 ml. per kilogram per minute, than in the control 
series, 12.6 (ml. per kilogram per minute). However, 
this difference was not found to be statistically sig- 
nificant (Tables IH and IV). 

Under the conditions of this experimental model, 
uterine blood flow, umbilical blood flow, fetal oxygen 
consumption, and oxygen and carbon dioxide tensions 
were not affected by the presence of fewer placental 
sites (Tables V and VI). 

The number of cotyledons found in the hemihys- 
terectomized sheep was independent of the number of 
caruncles.. removed before pregnancy. The average 
number of cotyledons in the control group was 70, and, 
-if approximately 40 caruncles were removed, the pre- 
dicted number of cotyledons would be 30; however, in 
reality, 30 + X or an average of 60 were observed in 
this study. Since the difference between the number of 
cotyledons in the hemihysterectomized and control 
sheep is significantly less than the number of implanta- 
tion sites removed, it is clear that the efficiency of im- 
plantation is improved. 


Comment 


The surgical removal of caruncles from a nonpreg- 
nant sheep uterus potentially diminishes the cotyle- 
donary surface area, which could develop later in the 
pregnant animal. In order to test the proposition that 
fetal growth is limited by placental size, Alexander? 
randomly removed by diathermy various numbers of 
caruncular implàntation sites, up to 84, from those ex- 
posed upon opening the nonpregnant uterus. In some 
of the ewes, pregnancy terminated prematurely when 
60 or more caruncles had been burned. Birth weight 
was reduced by caruncular reduction, correlating more 
closely with the weight of functional cotyledons than 
with number of cotyledons. Along with a compensatory 
increase in individual cotyledonary weight, Kulhanek 


and associates® have shown that the deoxyribonucleic: 
acid (DNA) per cotyledon is also greater with a reduc- . 


tion in cotyledonary number, even though the total 
weight and the total DNA are reduced. 
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Late in gestation the rate of placental growth de- 
clines while fetal growth persists at a rapid rgte. On the 
other hand, the diffusing capacitv of the sheep 
placenta to urea increases markedly late in gestation. 
Similarly, total villous surface area of the human 
placenta increases with gestational age.? In late gesta- 
tion there is an increase in total surface area with min- 
imal changes in placental weight and DNA content; 
however, there is an increase in the diffusing capacity." 
Therefore, it follows that when the placenta is small 
placental permeability per kilogram of fetal weight is 
less than normal, demonstrating the relationship be- 
tween small placentas and small fetuses.* 

The results of this study demonstrate that the loss of 
implantation sites was compatible with the production 
of term-sized fetuses. With removal of caruncles the 
resulting number of cotyledons was less; however, 
there was a compensatory increase in the weight of 
individual cotyledons. There was no reduction in fetal 
weight as Alexander? found when éaruncles were ran- 
domly burned in order to decrease the available im- 
plantation sites. It is possible that either our experi- 
mental model of hemihysterectomy resulted in no loss 
of surface area because of compensatory factors or the 
loss of surface area did not reach critical limits. By 
removing an entire uterine horn, blood flow to the re- 
maining uterus may have been altered with more 
efficient use of perfusion, whereas in Alexander's 
study there may have been perfusion of nonfunctional 
areas of the uterus. 

Ancther finding in this study was that the efficiency 
of placentation was improved, since the difference be- 
tween the number of cotyledons in the hemihysterec- 
tomized and control sheep was significantly less than 
the number of caruncular sites removed. Given the fact 
that one entire uterine horn was removed, itis possible 
that a blastocyst of fixed size, having available to it only 
the room of one uterine horn, comes in contact with 


caruncles with which it would not have come into con- . 


tact if the room of two uterine horns had been present. 
It may then be that the number of contact sites between 
a blastocyst and a uterine lining determines the num- 
ber of implantation sites. In contrast, Alexander's ex- 
periment left the blastocyst with the space of two 
uterine horns and was not exposed to more possible 
implantation sites than before, since the caruncles had 
been randomly removed. 


In summary, removal of 30 to 40 caruncles, prof£d- 
ing it is done by the total removal of one uterine ho, 
s d 


produces fetuses of normal size with normal oxygen, 
consumption and normal blood flow. The process of 
adaptation seems to be the use of more implantation 
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sites in a single horn than would have been used if two 
uterine horns had been available and the production of 
larger cotyledons per individual implantation site, i.e., 
the efficiency of the placenta is improved. The loss of a 
signif cant number of placentation sites was compatible 
with production of term-sized fetuses. The weight per 
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Fetoscopy in continuing pregnancies 


JOHN C. HOBBINS, M.D. 
MAURICE J. MAHONEY, M.D. 


New Haven, Connecticut 


A total of 34 fetoscopic procedures were performed in 28 patients whose fetuses were at 
risk for hemoglobinopathies (22 cases) or short-limbed dwarfism (three cases). An 
adequate sample of fetal blood for study of globin-chain synthesis was obtained in 23 of the 
25 cases (92 per cent), and valuable diagnostic information was obtained in all three cases 
at risk for an anomalous fetus. Six patients elected to terminate their pregnancies based on 


the studies, and in the 22 patients continuing their pregnancies there have been no losses. 
Thus far, data from this series suggest that fetoscopy is associated with low maternal and 


fetal morbidity. (AM. J. OBsTET. GYNECOL. 129: 440, 1977.) 


FETOSCOPY HAS EMERGED as a feasible means of 
obtaining prenatal diagnostic information, The 
technique has been used to obtain fetal blood in the 
diagnosis of fetal hemoglobinopathies" ? and to 
exclude the diagnosis of certain congenital defects by 
directly viewing portions of the fetal anatomy.” * In 
order to determine the efficacy and the safety of this 
procedure, it is essential to evaluate a series of patients 
in whom fetoscopy was performed for prenatal genetic 
diagnosis. ) 


Method 


Twenty-eight patients, between 16 and 22 weeks’ 
gestation, whose fetuses were at risk for either hemo- 
globinopathies (beta thalassemia major or sickle cell 
disease) or a form of short-limbed dwarfism (Ellis-Van 
Creveld syndrome), were studied. 

_ An attempt was made to sample fetal blood in 25 

patients. If a posterior, fundal, or anterior placenta 
with lateral extension was noted on ultrasound exam- 
ination, then fetal blood sampling.was attempted by 
fetoscopic visualization as previously described? A 
cannula was utilized, the outer dimensions of which 
were 2,2 by 2.7 mm., through which a solid optic en- 
doscope was inserted (1.7 mm.). A 27 gauge needle 
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flled with preservative-free heparin was inserted 
through a side arm in the cannula and advanced under 
direct visualization into a placental vessel. Mixed sam- 
ples of amniotic fluid and blood were then obtained 
from an area' in the amniotic cavitv adjacent to the 
punctured vessel. Bleeding from the fetal vessel stop- 
ped almost immediately and fetal blood loss was mini- 
mal. 

Globin-chain synthesis studies? were performed on 
the fetal blood at Boston Children's Hospital or at 
Yale-New Haven Hospital. 

Three fetoscopies were also performed in two pa- 
tients (three pregnancies) whose fetuses were at risk for 
Elhs-Van Creveld syndrome. The condition is inher- 
ited as an autosomal recessive trait and infants born 
with this condition have short limbs, often have con- 
genital anomalies of the heart, and always exhibit 
polydactyly. Fetoscopy was performed through a can- 
nula 2.2 mm. in diameter. The insertion site was cho- 
sen zs close as possible to the upper limbs, and during 
the procedure real-time ultrasound was utilized to aid 
the operator in guiding the fetoscope to an appropriate 
area for viewing the fetal hand. Absence of disease was 
inferred by identifying a normal hand with five fingers 
and a positive diagnosis was made by viewing a sixth 
hnger. | 

All patients were given a 10 day course of ampicillin 
following the procedure. Although none of the pa- 
tients in the study was Rh negative, any Rh-negative 
patient whose fetus was found to be Rh positive fas 
given 300 ug of anti-D globulin. 

Results i j 


In 23 of the 25 patients in whom attempts were made 


to sample fetal blood, a suitable sample (3 per cent or 
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more fetal cells in a sample containing at least 10° fetal 
cells) for globin-chain synthesis studies was obtained. 
Six patients, however, required two procedures before 
the resulting sample contained a sufficient number of 
fetal cells for blood studies. The two diagnostic failures 
occurred in patients in whom the membranes could not 
be penetrated by the fetoscope. One patient had two 
unsuccessful fetoscopies and the other patient elected 
to continue her pregnancy without another fetoscopic 
attempt. — 

In two of the three pregnancies at risk for Ellis-Van 
Creveld syndrome it. was possible to scrutinize closely 
fetal hands. In the remaining case, only a foot could be 
examined. A sixth finger was noted in one fetus and 
the couple elected to terminate the pregnancy. The 
patient became pregnant again, and this time the fetus 
was noted to have a normal hand. She was delivered of 
a normal infant at term. 

Besides the patient who aborted the fetus with 


Ellis-Van Creveld syndrome, five other patients in the l 


study elected to interrupt their pregnancies based on 
results of the blood tests. The elective abortions were 
performed between one and three weeks after the 
diagnostic procedures, and in the interim no complica- 
tions developed in any of these five patients. Among 
the 22 patients who continued their pregnancies, there 
have been no pregnancy losses. Sixteen have been de- 
livered of their infants, and, with the exception of two 
patients who intermittently leaked amniotic fuid vagi- 
nally (one of whom was delivered at 35 weeks), all of 
the pregnancies have been uncomplicated and the in- 
fants have exhibited no apparent ill effects from the 
second-trimester procedures. The results are summa- 
rized in Table I. | | 


Comment 


This study demonstrates that in a series of 28 pa- 
tients undergoing 34 fetoscopies in the second trimes- 
ter there has been no fetal morbidity associated with 


the procedure. Although six patients required repeat ' 


fetoscopies, it was possible to obtain diagnostic infor- 
mation in all but two of the 28 patients studied. — 
In sampling fetal blood with an inflexible endoscope, 
it is difficult to approach an anterior placenta which 
does not extend fundally or laterally. A' method has 
been described to sample fetal blood by blind placen- 


tal aspiration. We have had to utilize this technique’ 


A . 
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Table I. Outcome of 28 pregnancies studied by 
fetoscopy 


= 


AME NWOMOGOor oi] s 


Outcome 


Termination after prenatal diagnosis 


nN 


Continuation of pregnancies 
Spontaneous abortion 
Vaginal bleeding 
Fever or evidence of infection after procedure 
Mild, transient lower abdominal] pain 
Intermittent leakage of amniotic fluid 
Premature delivery (at 35 wk. ) 
Term deliveries 
Undelivered, uncomplicated pregnancies 


pond 


only in six additional patients referred for fetal blood 
studies because anterior placentas could not be visual- 
ized by the rigid endoscope (17.6 per cent of cases). In 
a recent report Kan and associates’ state that two thirds 
of patients could not have had fetoscopy because of the 
presence of an anterior placenta. In our experience a 
major portion of the placenta is attached to the an- 
terior uterine wall in, at most, 40 per cent of second- 
trimester pregnancies studied with ultrasound, but in 
more than half of these cases a placenta-free window 
can be found through which the placental underside 
can be approached. . 

Thus far, although the number of patients studied is 
still small, blind placental aspiration has been associ- 
ated with higher fetal mortality rates than has feto- 
scopic blood sampling. One of our six patients in whom 
fetal blood was obtained by placental aspiration 
aborted nine days after the second procedure (no fetal 
blood was obtained on the first attempt). | 

In two reported series^ * there have been a total of 
six losses in'4l patients undergoing blind placental as- 
piration (14.6 per cent). l 

In oür series the average percentage of fetal cells 


. obtained by successful fetoscopic sampling (23 pa- 


tients) was 85 per cent. Essentially pure fetal blood was 
obtained in 15 patients. In the six patients from whom 
fetal blood was obtained by placental aspiration, the 
average percentage of fetal cells was 41. 

At the present time, the data stated suggest that 
fetoscopic procedures can be well tolerated in human 
pregnancy and warrant development of further diag- 
nostic uses for small samples of fetal blood. The safety 
of these procedures, however, must still be established 
by studies involving large numbers of patients. 
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Temperature gradient between fetus and mother as an 


index for assessing intrauterine fetal condition 
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Temperature gradient between fetus and mother (ôT sm) was measured in 29 pregnant 
baboons. Thermocouples were impianted in the fetal esophagus and the maternal colon, 
and, in some instances, thermistor probes were also placed in the fetal esophagus, scalp, 
and shoulder muscle. Under steady-state conditions, the fetal temperature was found to be 
higher than that of the mother. Temperatures in the fetal esophagus, scalp, and shoulder 
were 0.47, 0.28, and 0.19? C. respectively, higher than those in the maternal colon. There 
was an increase in ôT y during acute fetal stress induced by asphyxia, secondary to 
occlusion of the umbilical cord, maternal aorta, or inferior vena cava, or to acutely 
increased uterine activity. This increase in ôT- y most likely reflects impairment of heat 
dissipation from the fetus to the maternal compartment. A decreased 8T. y was observed 
when the stress on the fetus was subacute and prolonged. This is probably the result of a 
diminution of heat production by the fetus as the metabolic rate is lowered during prolonged 
hypoxia. Ten to 30 minutes after the cessation of vital signs of the fetus, the ôT p. became 


zero. (AM. J. OBSTET. GYNECOL. 129: 443, 1977.) 


THE FETAL TEMPERATURE in utero is stable and 
higher than that of the mother. Under steady-state 
conditions the temperature gradient between fetus and 
mother (6 Ty.) has been reported to be approximately 
0.5? C. in the human subject," ? baboon,’ and sheep.’ 
The Tr- appears to be maintained through heat 
exchange across the placenta, rather than by heat 
transfer from the fetal skin to the amniotic fluid and 
ta the uterine wall. Our previous investigations in the 
baboon have demonstrated that the 8 Tg. is increased 
during acute fetal distress and decreased when the fe- 
tal condition deteriorates gradually during maternal 
hyperthermia.’ 
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The present experiments were undertaken to de- 
termine whether changes in temperature gradient be- 
tween fetus and mother are sensitive enough to be 
clinically useful in the assessment of the intrauterine 
condition of the fetus. : 


Material and methods 

Twenty-nine pregnant baboons (Papio hybrid) with 
an average gestational age of 160 days and a range of 
147 to 176 days (term, 185 days) were used. Details of 
the anesthetic management and operative procedure 
have been reported elsewhere.* Briefly, with.the use of . 
halothane, nitrous oxide, and oxygen anesthesia, 
catheters were placed in the maternal femoral artery 


and vein, and at hysterotomy, they were inserted into 
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the fetal femoral artery and vein or into the fetal 
carotid artery and jugular vein. Electrocardiogram 
(ECG) electrodes were implanted in the subcutaneous 
tissue of the fetus. A catheter was also placed into the 
amniotic cavity. Thermocouples were inserted into the 
fetal esophagus and approximately 15 cm. into the 
maternal colon in all instances. In eight animals, the 
thermistor probes* were placed at the middle third of 


*Tele Thermometer, Yellow Springs Instrument Co., Yel- 
low Springs, Ohio 
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Table I. Summary of gradual fetal deterioration 













Fetal 
deterioration 


Gestation 


(days) 
ji 150 Oxytocin 90 30 
410 id Prostaglandin 96 150 
192 171} 192 120 
965 150 Tetanic contrac- 57 100 | 
1005 E] tions . 40 24 
229 156 Severe asphyxia, 300 15 


cause unknown 


*Maximal change. 


MATERNAL RECTAL TEMPERATURE 





FETAL ESOPHAGUS -MOTHER 


ATr-w(C*) 
E 


Q.5 


TIME IN HOURS 


Mean 38.0£0.29 (S.D.) 


Meon 0.47 0.149 (S.D) 
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250 | 0.6 0.0 7.80 6.95 47 60 
600 0.5 0.93 7.99 6.57 46 200 
240 0.5 0.9 7.33 6.79 39 120 
280 0.45 0.2 7.36 6.93 28 110 
200 0.4 0.1 7.31 7.02 40 70 

80 0.4 0.0 7.18 6.74 86 115 


FETAL SHOULDER-MOTHER 


ATr-m({C?} 
1.5 Mean 0.19 + O.178 (S.D) 





FETAL SCALP-MOTHER 


ATr-m{C®) - Mean 0.281 0.214(5.D.) 





TIME IN HOURS 


Fig. 1. The temperature in maternal colon, and the Tr- measured between fetal. esophagus, 
shoulder, or scalp and maternal colon during four hours under steady-state conditions. Broken lines 
and solid lines indicate means and standard deviations, respectively. 


the fetal esophagus, in the scalp, and in the muscle of | 


the shoulder. In order to produce short-term fetal dis- 
tress for varying periods (two to 28 minutes), an 
occluder was placed around either the abdominal aorta 
or the inferior vena cava in 14 instances. In addition, a 
device for the occlusion of the umbilical cord was 
placed at the base of the cord in six animals. Slow 
progressive deterioration of the fetus was produced 
by increasing uterine activity with intravenous infusion 
of either oxytocin or prostaglandin Fea to ‘nine 
mothers. . l 
Postoperatively, the mother was kept in a semilateral 


position and was lightly sedated with nitrous oxide (40 
to 60 per cent) and oxygen anesthesia. The animal was 
kept on the intermittent positive-pressure respirator to 
maintain a constant maternal pHa of 7.38 to 7.47. 
Small doses of intravenous succinylcholine chloride 
were infused intermittently when the animal became 
restless; the total dose of succinylcholine chloride did 
not exceed 200 mg. during four hours of observatio 

The maternal colonic temperature was maintained a 


37.5 to 38.5" C. throughout the experiment by means: 


: ` ` . 2 
of a warm water-circulating pad and an infra-red 
lamp. 





í 


I 
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Number 4 M 






Mean blood 
pressure 
(mm. Hg) 









Heart rate 


(b.p.m.) 








39 l1 205 140 a 
28 0 200 120 47 sc 27 
73 0 195 | 60 44 37 
78 4 200 120 40 3] — 
69 l 185 150 50 50 
18 0 130 25 27 10 


An eight-channel Beckman* polygraph recorder was 
used for continuous monitoring of temperature mea- 
sured with thermocouples, arterial blood pressure and 
heart rate of the mother and fetus, and the fetal ECG 
and intra-amniotic pressure. Two thermocouples, one 
to measure the temperature of maternal colon and the 
second to measure the temperature difference between 
the fetal esophagus and maternal colon, were calibrat- 
ed before implantation. The thermistor probes were 
ca.ibrated with a mercury thermometer in a circulating 
water bath. These were continuously recorded on a 
multipoint Speedmax recorder.t Serial blood samples 
were withdrawn simultaneously from the maternal and 
fetal arteries. Blood pH, Pco,, and Po, were measured 
at 38° C. with the use of Radiometer microelectrodest 
and a Radiometer gas analyzer, and values were cor- 
rected to in vivo temperature of the mother and fetus. 
The base deficit was calculated by using a Radiometer 
blood gas calculator. The percentage of hemoglobin 
saturation with oxygen was estimated from the nomo- 
gram for the baboon.’ 

The changes in the (0 Ty y) were observed under the 
following conditions: 

Steady-state conditions. In eight animals, the tem- 
perature was measured in three different sites of the 
fetus and compared to maternal colonic temperature 
which was kept at approximately 38° C. 

Short-term fetal deterioration caused by asphyxia. 


Twenty-one fetuses were subjected to 39 episodes of' 


short-term stress for short periods of time ranging 
from two to 30 minutes. In six mothers, uterine activ- 
ity was increased significantly (P « 0.01) from the 
mean control value of 27 + 7.8 S.E. to 233 + 54.9 
ntevideo Units (MVU)? for periods ranging from 15 
30 minutes, either spontaneously or by administra- 





*Beckman Instruments, Inc., Fullerton, California. 
*Leeds and Northrup Co., Philadelphia, Pennsylvania. 
£London Co., Cleveland, Ohio. 
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tion of oxytocin or prostaglandin Fea. In: 26 experi- 
ments, uterine circulation was interfered with mechan- 


‘ically by means of compression of either the abdominal 


aorta or inferior vena cava of the mother for three to 
23 minutes. In the remaining seven experiments, the 
umbilical cord was occluded for two to nine minutes. 

Gradual fetal deterioration. In six experiments, this 
was induced by prolonged and progressive increase in 
uterine activity over one to five hours. 

Fetal death. There were six fetal deaths, caused by 
severe fetal asphyxia with tetanic uterine contractions. 


Results 


Steady-state condition. In eight animals, maternal 
colonic temperature was maintained at 38? C. + 0.02 
S.E. for four hours following a two-hour postoperative 
recovery (Fig. 1). Uterine activity remained quiescent 
during the observation period. All mothers and fetuses 
were kept in good condition, as assessed by the blood 
pH and gases, blood pressure, and heart rate. The ini- 
tial acid-base and cardiovascular state of the mothers 
were as follows*: pHa, 7.43 + 0.08; Paco, 30 + 1.7 
mm. Hg; base deficit, 4.0 + 0.81 mEq. per liter; Pao,, 
142 + 15.3 mm. Hg; mean arterial pressure, 101 + 5 
mm. Hg; and heart rate, 130 + 11 beats per minute. 
The initial values for the fetuses were as follows: mean 
pHa, 7.31 + 0.026; Paco, 42 + 1.9 mm. Hg; Pao, 
27 + 1.6 mm. Hg; Sao, 51 + 5.1 per cent; base deficit, 
4.0 + 0.98 mEq. per liter; mean arterial pressure, 
47 X 2 mm. Hg; and heart rate, 169 4*9 beats per 
minute. These values remained essentially unchanged 
over the four hours of observation. The temperature 
gradients between mother and fetus were plotted every 
10 minutes (Fig. 1). The ôTr-m remained essentially 
constant throughout the experiment. Fetal tempera- 
ture was highest in the esophagus with a mean 8 Tp. 


- value of 0.47 + 0.011? C., and lowest in the shoulder 


muscle with a mean value of 0.19 + 0.013? C. For the 
remaining observations, the esophagus was used as the 
reference for the temperature of the fetus. 

Acute fetal asphyxia. Acute insults resulted in fetal 


deterioration with a fall in pHa from the prestress 


value of 7.25 + 0.011 to 7.14 + 0.018 and a significant 
reduction in Sao, from 40 + 2.9 to 10 + 1.8 per cent 
(P < 0.01) (Fig. 2). These changes were accompanied 
by a rise in Paco, from 47 + 1.7 to 63 + 3.5 mm. Hg 
and base deficit from | 6.9 € 0.49 to 10.6 + 0.75 
mEq. per liter (P < 0.01). Decrease in Sao, was more 
rapid in the fetuses subjected to cord occlusion and 
slower in the case of the inferior vena cava occlusion or 


*All values given are the mean + S.E. 
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Table II. Summary of physiologic and blood gas values in fetal death 


Control* 





Mean blood 

Animal Gestation Sao, pressure 

No. (days) pHa (%) (mm. Hg) 

B70 171 0.5 7.30 38 7.7 66 43 
9651 -> 150 0.5: 7.36 38 | 88 61 4] 

994 164 . 0.5 7.34 34 6.8 61 4l 
1005F 170 0.4 7.94 39 4.4 49 50 

450 170 0.6 7.42 25 4.2 31 46 

202 156 0.4 7.30 36 8.5 26 43 


. *Postoperative period of 120 minutes 
T Time at which blood sample was withdrawn. . 
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Fig. 2. Mean changes in fetal Sap, and 8' Tg. with time during 
acutely deteriorating conditions for 39 fetuses. Cord, Occlu- 
sion of umbilical cord; aorta, occlusion of maternal aorta; 
I.V.C., occlusion of maternal inferior vena cava; contractions, 
strong uterine contractions. 


increased uterine activity (Fig. 2). Thirty-five of 39 
episodes of stress produced fetal bradycardia from the 
prestress value of 190 + 3.9 to 127 + 8.4 beats per 
minute (P < 0.01). However, no distinct correlation 
was found between degree of bradycardia and changes 
in ôTr-m. Changes in 8T. during fetal deterioration 
are shown in Fig. 2. The 25 episodes of stress in which 
the duration of insult was longer than eight minutes 
demonstrated a significant increase in 6 Tp. y. However, 
when the episode of stress lasted less than eight min- 
utes (14 episodes), the 9 Ty. showed variable changes; 
in five instances there was no change, and in these ex- 
periments the development of hypoxia occurred more 
rapidly than in the other experiments. 

Gradual fetal deterioration. Five animals in this 
series had mild to moderate uterine activity at the end 





TIME IN HOURS 


Fig. 3. Changes in fetal pHa and 8 Tz. during prolonged fetal 


' deterioration produced by progressively increasing uterine 


contractions. Numbers refer to individual animals. 


of contrcl period. Initially, these fetuses were in good 
condition with a mean pHa of 7.32 + 0.014 and a 
mean Sa, of 57 + 10.0 per cent; fetal temperature 
was 0.49 + 0.09? C. higher than the maternal colonic 
temperature (Table I). Prolonged and pregressive in- 
crease in uterine activity occurred spontaneously or 
was produced by an administration of oxytocin or pros- 
taglandin Fs« over a one-to five-hour period. Fetal as- 
phyxia and bradycardia developed gradually and were 
accompanied by a decrease in8 Ty_y, to 0.12 + 0.042 C. 
One animal, No. 229, was asphyxiated and hypotensive 
initially for unknown reasons, but further deterior 
tion, was slow; the pHa and Sao, values fell very slowly; 
and ôTr-m became zero (Fig. 3) prior to fetal death. . 

Fetal death. Six fetal deaths which occurred during.. 
uncontrollable uterine tetanic contractions accom- 
panied by profound asphyxia are listed in Table II. 
Placental separation was found at the delivery in one 
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ATr-m (°C) 






~ After fetal death (min.) Sample time 


At 13-45 min. before death 

prior to deatht |o | 1 | 30, (min.)t pHa 
0.4 0.4 0.3 0.0 19 6.79 
0.1 0.0 0.0 0.0 13 6.78 
(1.4 0.3 0.1 0.0 45 7.12 
0.2 0.0 0.0 0.0 16 6.98 
0.2 0.1 0.0 0.0 14 7.00 
0.15 0.1 0.0 0.0 40 6.78 


experiment (No. 9651), which demonstrated severe 
bradycardia and hypotension. The blood samples ob- 
tained 13 to 45 minutes prior to fetal death showed 
severe combined respiratory and metabolic acidosis 
and hypoxemia, indicating that the perfusion of the 
intervillous space had been impaired. The 6Ty_m, 
which ranged from 0.4 to 0.6° C. initially, declined to- 
ward zero prior to fetal death. A further fall in ôTr-m 
to zero was noted after the cessation of vital signs of the 
fetus; at 30 minutes the 8T, became zero in all in- 
stances. 


Comment 


Fetal temperature under steady-state conditions dur-' 
ing light nitrous oxide anesthesia was constant over 
the four-hour observation period and was higher than 
the maternal temperature in the baboon; the mean dif- 
ference between fetal esophageal temperature and 
maternal colonic temperature was 0.47" C., and, be- 
tween the fetal shoulder muscle and the maternal 
colon, it was 0.19* C. and remained stable. Tempera- 
ture of the fetal scalp was also 0.28? C. higher than that 
of maternal colon, and variations with time were 
slightly greater than for the esophagus or shoulder. 
These temperature gradients are similar to those ob- 
served in the human fetus during labor." ? 'Adamsons 
and Towel demonstrated that the temperature of the 
human fetus is approximately 0.5? C. above that of the 
maternal colon and 0.2? C. above that of the amniotic 
fluid. Similar results have been shown by other inves- 
tigators?; the 6 Te. between the human fetal scalp and 
the maternal rectum is 0.45? C. and between the fetal 
scalp and the vagina it is 0.25° C. during labor. 

The placenta appears to be the major organ of heat 
exchange between fetus and mother. If there is any 
ration in either the maternal or the fetal blood flow 
fo the placenta, then heat exchange is likely to be im- 
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Mean blood 
pressure 


(mm. Hg) 








paired and the temperature gradient will change. In 
the present experiment, both a decrease and an in- 
crease in the ôTr-y were observed during fetal stress. A 
decrease in 8 Tg. was observed when the stress on the 
fetus, produced by increased uterine activity, was 
prolonged. This decrease in temperature gradient 
could be caused by a diminution of heat production 
by the fetus as a result of a decreased metabolic rate 
during gradual asphyxiation of the fetus by the re- 
duced blood flow through maternal and fetal com- 
partments. The increase in 8T;_y that was observed 


during short-term fetal asphyxia only when the stress 


continued longer than eight minutes suggests inter- 
ference with heat dissipation from the fetus to the ma- 
ternal compartment. However, the variable changes in 
ôT y observed during the first seven minutes of acute 
distress indicate that at least eight minutes are required 
before a difference in temperature can be demon- 
strated between fetal and maternal tissues. 

In those experiments in which the heart rate fell ab- 
ruptly during the stressful episode, the ċhange in the 
fetal-maternal temperature gradient was absent or var- 
iable. Recent observations by Peltonen and co-work- 
ers,* who used a thermistor attached to the human 
fetal heart rate electrode and maternal vaginal wall, 
indicate that under normal conditions the temperature 
gradient ranges from 0.1 to 0.25" C. An increase in 
temperature gradient was found when uterine activity 
was increased, and a simultaneous decrease in tem- 
perature gradient with the disappearance of uterine 
hyperactivity. The temperature gradient also tended to 
be higher in the case with signs of fetal distress. 

These observations suggest that the ó'Tr-i may be 
useful in clinical monitoring, if the asphyxial insult is of 
gradual onset. Changes in fetal temperature do not 
appear to be predictive of the fetal condition if the 
asphyxial insult is of sudden onset. 
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Failure of parathyroid hormone to cross the nonhuman 


primate placenta 


GRETAJO NORTHROP, M.D., Pu.D. 
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Chicago, Illinois 


Following infusion of parathyroid extract (PTE), parathyroid hormone (PTH) did not cross 


the placenta from the monkey mother to her fetus. Although maternal PTH levels increased 
four- to 12-fold, fetal PTH levels remained at the base line at all times. tested. To determine 
if PTH crossed the placenta frorh fetus to mother, PTE was infused into the fetal aorta 
while the monkey baby remained in utero. PTH in the fetal serum increased ten-fold without 
a significant change in maternal serum PTH. Thus, PTH does not cross the placenta in 
either direction. Blood ionized calcium levels in nonpregnant female monkeys, following 
infusions of ethylenediaminetetra-acétate (EDTA) were shown to decrease, with a | 
subsequent increase in blood PTH levels. Thus, the monkey parathyroid gland was showri 
to be physiologically responsive to lowered calcium levels. Biological half-life disappearance 
times of beef PTH in monkey fetuses and their mothers were similar to those found in 


human beings. (AM. J. OBsTET. GYNECOL. 129: 449, 1977.) 


IN GENERAL, polypeptide hormones are not believed 
to cross the primate placenta. Studies with growth 
hormone, human placental lactogen, glucagon, cal- 
citonin, insulin, and thyroid-stimulating hormone sup- 
port this belief. The molecular size of hormones may 
not be a critical factor because some hormones with 


very small molecular weights are transfered across the ' 


placenta in only limited amounts, for example, 
thyroxine and tri-iodothyronine. Steroid hormones, on 
the other hand, traverse the placenta rapidly. Thus, 
there appears to be some specific regulatory factor in 


the placenta which determines hormone transfer 


across this organ. 

Little information is known about the physiology of 
parathyroid hormone (PTH) and calcium metabolism 
in pregnant women or their neonates. Definitive inves- 
tigations concerning PTH passage across the placenta 
have not been reported. These studies were under- 
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taken in subhuman primates to determine if PTH was 
transfered across the placenta in detectable amounts by 
radioimmunoassay. 


Methods 


Rhesus monkeys (Macaca mulatta) were selected from 
an established colony in which breeding records were 
maintained so that experiments with gravid monkeys 
were performed on Day 150 +5 days of gestation. 
Monkeys, injected intramuscularly with phencyclidine 
hydrochloride,* 1.0 mg. per kilogram, were easily re- 
moved froin their cages. An indwelling catheter con- 
nected to a 250 ml. bottle of 0.9 per cent sodium 
chloride containing 2,000 U. of heparin was inserted 
into a convenient forearm vein. Anesthesia with intra- 
venous sodium pentobarbitol (40 mg. per kilogram) 
was followed by abdominal preparation for a ventral 
midline surgical incision. A uterine fundal incision was 
located so as to avoid the placenta as well ag the major 
uterine blood vessels and to facilitate delivery, of the 
fetal hind leg. Catheterization of the fetal aorta for 
monitoring fetal blood pressure, removal of blood 
samples, and administration of PTH to the fetus was 
accomplished via a cutdown site over the femoral ar- 
tery. The fetal leg, with a skin electrode for electrocar- 


-diogram attached, was replaced in the amniotic cavity 


*Sernylan, Parke, Davis & Co., Detroit, Michigan. 
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Fig. 1. A standard curve for radioimmunoassay of beef PTH 
performed in parallel with similar assay tubes containing a 
constant amount of extracted monkey sera. 


along with two saline-filled catheters and the fetal 
membranes:and uterus were sutured to avoid excessive 
loss of amniotic fluid, After closure of the abdominal 
wall a catheter was inserted into the maternal aorta via 
the femoral artery for recording maternal blood 
pressure and removing blood samples. With this 


monkey preparation and a physiologic monitor,* there 


was continuous monitoring of intrauterine pressure, 
fetal heart rate, and fetal arterial pressure (aortic 
pressure — intrauterine pressure). Maternal: blood 
pressure, from which the heart rate was derived, was 
also recorded. 

PTH double-antibody radioimmunoassay was per- 
formed on extracted simian sera.’ Isopropyl alcohol 
was used for precipitation of protein and the aqueous 
layer containing PTH was then extracted with carbon 
tetrachloride. Radioactive beef PTH (PTH-!*I) was 
incubated with extracted monkey sera and PTH- 
antibody prepared from ‘chicken sera. Subsequently 
the PTH-'*I + monkey PTH + chicken antibody com- 
plex was incubated with, antichicken antibody pre- 
pared in the rabbit. The precipitate formed was 
washed, and the amount of gamma radioactivity was 
estimated with a Tri-Carb scintillation spectrometer. 
Total serum calcium was analyzed by AutoAnalyzer 
Method N-361.t Ionized calcium determinations were 


*Hewlett-Packard Co., Palo Alto, California. 
+Packard Instrument Co., Downers Grove, Illinois. 
tTechnicon Corp., Tarrytown, New York. 
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performed on sera obtained from blood samples col- 
lected, without exposure to air, into 3 ml. Vacutainers. 
A serum calcium flow-through system* was used for 
these determinations. 


Results 


To validate the PTH assay for use in the presence of 
simian plasma, a typical standard curve for assay of 
beef PTH was performed in parallel with assay tubes 
additicnally containing extracted monkey sera (Fig. 1). 
The two curves are both linear and approximately 
parallel. The curve containing the monkey sera is lower 


because the unlabeled monkey PTH as well as the un- 


labelec. standard beef PTH displace PTH-'5] from the 
PTH antibody prepared from chicken sera. It may be 
concluded that changes in concentration of beef PTH 
can be identified in simian plasma with this method. 
To ascertain normal variation in simian PTH and 
calcium levels, blood samples from 24 adult female 
monkeys and 12 fetuses were analyzed. As can be 
noted from the data preserited in Table I, there is no 
apparent correlation between fetal and maternal levels 
of PTH. In four of seven maternal-fetal pairs the total 
calcium in the fetal serum was higher than that of the 


, mother, and in three pairs the maternal calcium ex- 


ceeded that in the fetal serum. In all five pairs where 
serum ionized calcium (Ca**) was determined fetal 
serum levels exceeded those of the mother. 

To determine if the parathyroid gland. in the 
monkey was responsive to lowered serum ionized cal- 
cium levels, disodium ethylenediaminetetra-acetate 
(ED'TA) was infused into seven adult female monkeys 
(Table IJ). In studies in domestic animals and in 
human beings, EDTA infusions were shown to lower 
Ca**, which in turn resulted in release of PTH.” ? In 
the three monkeys in which ionized calcium was mea- 
sured, a decrease in this cation followed the EDTA 
infusions. In these monkeys PTH levels also increased, 
as would be predicted if PTH release is governed by a 
negative ionized calcium feedback mechanism. A de- 
crease in total calcium after EDTA infusion, as noted 
from the data presented in Table II, results when the 
chelated calcium is excreted more rapidly than the 
nonchelated calcium can be replenished.* l 

The biological half life of PTH was determined in 


. both gravid and nongravid adult female monkeys and 


this was compared with the half life of PTH in the fetal 
monkey. In addition, for comparison, the biologigal 
half life of PTH in two adult human beings was de 
mined. As can be seen from the data presented i 






*Model No. 99-20, Orion Research, Inc., Cambridge, — 
Massachusetts. 
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Table I. Comparison of base-line parathyroid hormone and calcium levels in sera in maternal 


and fetal monkeys 


PTH 
(ng. ml.) 


M | Matemalseum | | Matemalseum | 





69-13 2.1 4.40 
70-25 1.9 8.6 4.10 
70-27 1.6 7.8 

72-41 2.1 8.4 

69-13 2.0 10.3 

70-28 1.7 4.50 
7 1-38P* 1.2 7.2 

71-37 2 5.37 
69-11 cs 8.2 4.52 
69-96P 2.2 13 4.24 
70-24 2.4 8.2 4.36 
69-19 2:3 8.4 4.36 
70-27 4.] 7.3 4.08 
70-22P 2.6 8.7 4.52 
71-33P 1.9 8.8 4.68 
69-12P 9:2 7.3 

71-39P 2.2 9.3 4.25 
72-45P 2.7 8.7 3.25 
71-39P 2.9 

73-49P 4.4 

73-53P 3.6 

68-7P 3.4 

70-25P 2:9 

70-27P 2:1 


*P — Term pregnant monkeys. 


Table III, the biological half life of PT'H was similar in 
adult and fetal monkeys and in human beings. The 
range of values for biological half life in primates, eight 
to 18 minutes, is not remarkably different from that 
obtained in other laboratory animals? 

Placental transfer of PTH from simian mother to 
fetus was investigated by comparing radioimmunoas- 
savable PTH concentrations in maternal and fetal aor- 
tic blood samples following infusion of 100 U. in one 
minute of parathyroid infusion* into a maternal an- 
tecubital vein (Table IV). Although excessive levels of 
PTH were present in the five-minute maternal blood 
samples, fetal blood levels of PTH remained un- 
changed for 120 minutes, at which time maternal levels 
of PTH approximated those obtained at zero time, 
prior to the PT'H infusion. Because of the fetal size, 
approximately 400 grams, only a limited volume of 
blood was available for sampling; therefore, two 
postinfusion time protocols for sampling were utilized 
in Tables IV and V. To determine if PTH injected on 

athe fetal side of the placenta could be transfered to the 
` fmaternal side, 40 U. of parathyroid hormone* was 
f infused. during one minute into thè fetal aorta 


tParathyroid injection U.S.P., Eli Lilly & Co., Indianapolis, 
Indiana. 


Total Ca Ionized Ca PTH Total Ca 
(mg./100 ml.) (mg./100 ml.) (ng. Inl.) (mg./100 ml.) 





Fetal Serum 









Ionized Ca 


(mg.1100 ml.) 


1.4 7.7 

8.7 4.88 
2.7 9.4 5.37 
1.9 9.4 5.01 
1.6 7.2 — 
2:2 7.9 6.01 
3.0 . 8.4 5.29 
3.0 
2.3 
2.2 
3.0 
2.3 
2:2 


Table II. Effect of intravenous EDTA on . 
parathyroid hormone and calcium levels in 
nonpregnant monkeys 











PTH (ng./ml. 7 Total calcium (mg./100 ml.) 
Monkey 
70-25 1.9 0.9 5.0 
70-27 1.6 Die 78 4.8 
72-41 Zil 2.9 8.4 5.0 
69-13 2.0 2.6 10.3 7.1 
70-28 1.7 22 4.50IT 2.60I 
70-24 2.4 2.6 8.2 7.1 
4.361 3.48I 
69-19 2.3 2.9 8.4 6.3 
4.361 3.08] 


*EDTA, 50 mg. per kilogram, diluted in 200 ml. of 0.9N 
sodium chloride and infused over 60 minutes. 


1I = Ionized calcium concentration. 


(Table .V)..PTH in immunoassayable quantities was 
not transferred from fetal to maternal circula- 
tion during the 12Q minute period in which PTH 
levels were measured. 


Comment 

Mystery surrounds the mechanism by which mater- 
nal calcium is contributed -for fetal needs. Maternal 
serum PTH is reported to increase significantly above 
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Table III. Biological half life of PTH in human 
beings and in monkeys 


Subject | PTH half life (min.) | 


Human beings 


F.O.B. (male) 16 
G.N. (female) 16 
Female monkeys 
71-37 8 
69-11 18 
70-27 8 
Gravid monkeys 
^ 70-28 14 
69-96 13 
70-22 18 
71-33 15 
Fetal monkeys 
73-49 15 
/ 71-39 H 
73-53 18 


Table IV. PTH (in nanograms per milliliter) of 
serum before and after infusion of 100 U. of 
parathyroid hormone into the maternal 


antecubital vein 






Time (min.) 


Mother 1.9 18.0 11.0 4.4 2.5 
Fetus 1.4 | 1.0 1.0 1.6 
Mother 2.6 10.0 6.5 43 3.3 
Fetus 97 2.3 24 2.2 
Mother 1.9 9.2 5.7 2.5 1.6 
Fetus 1.9 I 1.9 1.9 
Mother 1.8 8.9 5.4 1.8 1.8 
Fetus 6.0* 6.1 5.8 5.1 
Mother 2.3 11.3 5.7 3.3 3.1 
Fetus 5.6* 5.5 4,5 4.2 
Mother 2.7 13.2 7.5 4.4 3.1 
Fetus 7.5* 8.6 6.1 5.1 
Mother 3.4 7.8 5.0 

Fetus 3.0 3.4 3.4 3.2 

Mother 2.5 12.0 8.4 7.1 5.6 

Fetus 2.2 2.2 1.8 22 1.8 

Mother 2.3 11.2 8.6 7.9. 7.4 

Fetus 2.0 18 22 18 2.0 


*High zero-time PTH levels resulted from infusion of PTH 
into fetus three hours before. 


nonpregnant levels during the third trimester, when 
fetal net increases of calcium approach 250 mg. per 
day. However, during lactation, when approximately 
1 gm. per day of calcium is ingested by the breast-fed 
neonate, maternal serum PTH levels are normal? Poor 
correlation also exists between PTH levels and either 
ionized or total calcium concentrations in human ma- 


October 15, 1977 
Am. J. Obstet. Gynecol. 


Table V. PTH (in nanograms per milliliter). of 
serum before and after infusion of 40 U. of * 
parathyroid hormone into the fetal aorta 






Time (min.) 





Animal 
r aje 
Fetus 1.6 15.8 70 57 
Mother 2.5 25° l l.t 1.3 1.0 
Fetus 29 .14.8 8.5 4.8 
Mother 2.2 3,1 3.3 9.] 2. 
Fetus 3.0 | 20.6 ILL 76 
Mother 2.7 3.4 4.9 29 229 
Fetus 2.6 20.0 8.6 7.0 
Mother 2.7 2.3 24 2.4 
Fetus 1.9 20.0 8.0 5.4 
Mother 1.8 2.9 1,7 1.3 
Fetus 2.8 36.0 290 266 153 112 
Mother 4.4 3.5 3.3 3.3 3.0 4.4. 
Fetus 3.0 512 842 268 15.6 106 
Mother 2.9 3.1 1.6 21 1.9 2.0 
Fetus* 3.2 260 23.8 17.6 13.6 13.0 
Mother 3.6 2.8 3.4 3.2 3.0 3.0 


* | wenty units infused over one minute into the fetal aorta. 


4 


ternal arid fetal (cord) sera. Similar conclusions may be 
drawn from the simian studies presented here. PTH 
levels did not relate to calcium concentrations in 
mother or fetal monkeys. Simian parathyroid glands 
were stimulated to release PTH by lowering serum cal- 


cium secondary to EDTA infusions. Therefore, cal- 


cium concentration must in monkeys, as well as in 
human beings, influence blood PTH levels. 

Few reports are available on placental transfer of 
PTH.’ In these studies PTH infused into the simian 
mother could not be detected in the fetal blood up to 
two hours later by radioimmunoassay techniques. At 
this time the previously elevated maternal PTH levels 
had almost returned to preinfusion levels and it is un- 
likely that significant transfer of PTH occurred after 
this time. Infusion of PTH into the simian fetus was 
performed to supplement the maternal study. No 
significant transfer of PTH from fetal monkey to ma- 
ternal blood was noted in two hours. T'hus PTH was not 
transfered from fetal to maternal or maternal to fetal 
circulation even when high blood levels of PTH were 
artifically created. 

Comparison was made of the biological half life 
of beef PTH following its infusion into pregnan, 
and nonpregnant female monkeys, their fetuses, an 
human beings. In both human beings studied the 
biological half life was 16 minutes. This is similar to 
experimental results with unlabeled beef PTH infused 
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into the cow—18 minutes.’ Estimates of half-time dis- 
appearance, in minutes, with PTH-'5] in human .be- 
ings (27.6), rats (18.6), and dogs (23.6) have been 
slightly longer.’ The average PTH half-life disappear- 
ance time in adult female monkeys was 13.4 minutes 


ro 
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Pattern of increase in circulating prolactin levels 


during human gestation 


L. A. RIGG* 
A. LEIN 
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La Jolla, California 


Serum prolactin concentrations, determined serially at weekly intervals from the fifth week 

of gestation, increase in an approximately linear pattern. It is suggested that in human 

gestation the increase in prolactin secretion is related to supramaximal estrogen 

augmentation at all times and is a functional reflection of hypertrophy and hyperplasia of 
pituitary lactotrophs. (AM. J. OBSTET. GYNECOL. 129: 454, 1977.) 


THE RISE IN circulating prolactin (PRL) concen- 
trations during the course of pregnancy has been re- 
ported by several laboratories. These data were 
determined on random samples from different indi- 
viduals. Because of the presence of marked individual 
variabilities and episodic release, a reliable pattern of 
PRL secretion during pregnancy has yet to be estab- 
lished. In the present study, serum PRL levels were 
determined in serially collected samples at weekly 
intervals, starting at the fifth week of gestation until 
term. 
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Material and methods 


Four women with regular menstrual cycles and accu- 
rate last menstrual periods volunteered for this study. 
Diagnosis of pregnancy was confirmed shortly after the 


first-missed periods by serum human chorionic 


- gonadotropin determinations. Weekly serum samples 


454 


were obtained in the morning or late afternoon hours 
at approximately the same time for the same individu- 
al. Patients had received no medication except ferrous 
sulfate. The courses of the pregnancies were entirely 
normal, and all infants were delivered spontaneously at 
term. 

Serum PRL concentrations were determined by 
radioimmunoassay.? Data were subjected to analysis of 
variance? and polynomial regression analysis. | 

Results 


€ 
Fig. 1 shows a progressive increase in prolactin con- 
centration as a function of duration of gestation. When 
these data were subjected to polynomial regression 
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180} 729.847 + 3588X 
CORRELATION COEFFICIENT = 0956 
40-4 P< 0.00005 I 
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Fig. 1. Mean + S.E.M. (No. = 4) serum PRL concentrations 
measured serially at weekly intervals as a function of duration 
cf gestation. Dashed line represents the linear regression and 
solid line represents second-order regression. NP = Non: 
pregnant PRL value. 


analysis? a first-degree curve (linear regression) 
provided a satisfactory fit. However, higher order 
polynomial regressions yielded sums of squares of de- 
viations numerically but not significantly lower than 
those for linear regression, thus suggesting a slight 
curvilinearity in the pattern of PRL level changes dur- 
ing gestation. The linear and second-degree curves are 
both presented in Fig. 1. Higher order curves are simi- 
lar to the second-degree curve. 


Comment 


The pattern of PRL rise during pregnancy in the 
human subject is distinctively different from that of 
other species studied so far. A composite graph con- 
structed from reports on PRL secretion during preg- 
nancy in the rat? sheep,’ and monkey” is shown in Fig. 
2. It is apparent in these species, including a subhuman 
primate, that prolactin secretion during pregnancy fol- 
lows a completely different pattern with elevations of 
PRL in both early and late pregnancy while the mid- 
gestational period is characterized by low levels. 

It has been well established that in all species studied, 


REFERENCES 


1. Hwang, P., Guyda, H., and Friesen, H.: A radioim- 
munoassay for human prolactin, Proc. Natl. Acad. Sci. 
U.S.A. 63: 1902, 1971. 

2. Tyson, J. E., Hwang, P., Guyda, P., and Friesen, H. G.: 
Studies of prolactin secretion in human pregnancy. Aw 
J. OBsTET. GYNECOL. 113: 14, 1972. 

3. "Tyson, J. E., Friesen, H. G., and Anderson, M. S.: samen 
lactational and ovarian response to endogenous prolactin 
release, Science 177: 897, 1972. 

4, L’Hermite, M., and Robyn, C.: Prolactin hypophysaird 

/ humaine: Détéction radio-immunologique et taux au 

cours de la grossesse, Ann. Endocrinol. (Paris) 33: 357, 

um 1972. 

5. Ehara, Y., Siler, T., VandenBerg, G., Sinha, Y., and Yen, 
S. $. C.: Circulating prolactin levels during the menstrual 


Circulating prolactin increase during gestation 455 


406 $ 
* 

i 

3096 áj 
1 

200 a-a MONKEY fil 
e--e SHEEP it 

180 o—o AAT fit 


PRL ng/ml 





EARLY MID LATE LABOR 
GESTATION 


Fig. 2. Composite graph of nonlinear PRL secretion during 
pregnancy in the rat,® sheep,? and monkey” serves as a con- 
trast to the linear pattern of PRL increase in human gestations 


including man, estrogen enhances PRL secretion. ?? 


Assuming the clearance rate of PRL to be unchanged 
during pregnancy, we have tentatively concluded that 
the increase in PRL secretion in human pregnancy is 
related to supramaximal estrogen stimulation at all 
times and that the approximately linear pattern of in- 
crease is a reflection of progressive functional hyper- 
trophy and hyperplasia of pituitary lactotrophs during 
the course of human gestation.!^ !5 


Reagents for radioimmunoassay of serum PRL were 
provided by the National Institute of Arthritis, Metabo- 
lism, and Digestive Diseases. T. Kruger provided tech- 
nical assistance. 
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` INDICATIONS AND USAGE: OVRAI® is indicated for the prevention of pregnancy in women 
‘who elect to use oral contraceptives as a method of contraception. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following 
conditions: 1. Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 
phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary. artery disease. 4. Known or 
suspected carcinoma of the breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiag- 


nosed abnormal genital bleeding. 7. Known or suspected pregnancy (see Warning No. 5]. s 
WARNINGS: 





embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension, Practi- 





- | toners prescribing oral contraceptives should be familiar with following information relating to these risks. 





1, Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 
. and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
* studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
— nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
» that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
‘.. Without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
* to35 deaths annually per 100,000 users and increases with age. In a collaborative American study of 
=: cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
= was 4 to 9.5 times greater in users than in nonusers. 
^ An increased risk of myocardial infarction associated with the use of oral contraceptives has been 
reported, confirming a previously suspected association. These studies. conducted in the United Kingdom, 
7^ found. as expected, that the greater the number of underlying risk factors for coronary-artery disease 
“(cigarette smoking, hypertension, hypercholesterolemia. obesity. diabetes, history of preeclamptic 
* .. toxemia} the higher the risk of developing myocardial infarction, regardless of whether the patient was 
. an oral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
ce. factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
^ was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
<> and 67 cases per 100,000 women users in the 40-44 age group. 
^. In an analysis of data derived from several national adverse-reaction reporting systems, British investi 
... gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 
to the dose of estrogen used in oral contraceptives. Preparations containing 100 meg or more of estrogen 
were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 
Their analysis did suggest. however. that the quantity of estrogen may not be the sole factor involved. 
This finding has been confirmed in the United States. Careful epiderniclogical studies to determine 
the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 
performed. Cases of thromboembolic disease have been reported in women using these products, and 
=~. they should not be presumed to be free of excess risk. 
.:: The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 
- increases with age. Oral contraceptives are. however, an independent risk factor for these events. 
^ The available data from a variety of sources have been analyzed to estimate the risk of death associated 
;; with various methods of contraception. The estimates of risk of death for each method include the 
combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 
oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 
This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
"exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 
=the condom or diaphragm backed up by early abortion. 
.. The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
1> age after approximately age 30 and. for myocardial infarction, is further increased by cigarette smoking, 
<> hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 
;, myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 
t». especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
"=. recommended, 
The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g. thrombophlebitis, pulmonary embolism. cerebrovascular insufficiency, coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis}. Should any of these occur or be suspected, the drug 
os should be discontinued immediately. 
= A four: to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
i; oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 
2°. surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization, 
55:72. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
zy. thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
zi there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
_ diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
; sii fneasures, 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
.. certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
< nodules, benign and malignant, in dogs. 
“+. In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
; associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
^. reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
disposing risk factors for adenocarcinoma of the endometrium (eg. irregular bleeding at the time oral 
contraceptives were first given. polyeystic ovaries}, nearly all occurred in women who had used a 
sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
; suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
- only oral contraceptives. 
^ Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
_ One study, however, while also noting no overall increased risk of breast cancer in women treated with 
> oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 
| benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 
// has been well-documented. 
In summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 
associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 
; is, nevertheless, essential, In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 
; appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
* history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
;..should be monitored with particular care if they elect to use oral contraceptives instead of other methods 
of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
of oral contraceptives. Although benign. and rare, hepatic adenomas may rupture and may cause death 
. through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
- Of oral contraceptives. although one study relates risk with duration of use of the contraceptive. While 
. hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
< tendemess, abdominal mass or shock. 
-. A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
“ relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 
7: Birth Defects in Offspring. and Malignancy in Female Offspring: The use of female sex hormones — both 
< estrogenic and progestational agents ~ during early pregnancy may seriously damage the offspring. 
it has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen. have an 
| increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
^ This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 
Z. at the present time that oral contraceptives further enhance the risk of developing this type of malig- 
|. nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 
. instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
zc. (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. Although these 
V. changes are histologically benign. it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
that they would not induce sirnilar changes. 
Several reports suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies. including congenital heart defects and limb. reduction defects. One case-control 
Lo: Study estimated a 4.7-fold increase in risk of limb-reductior: defects in infants exposed in utero to sex 
^: hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
ij threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
7^ The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 
in 1.000 live births. in the past. female sex hormones have been used during pregnancy in an attempt 
to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 






























Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo- | 


44 


There is some evidence that triploidy and possibly other types of polyploidy are increased arnong 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spor 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 

Ít is recommended that, for any patient who has missed two consecutive periods, pregnancy should 

be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, and 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. if pregnancy 

is confirmed. the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. 

it is also recommended that women who discontinue oral contraceptives with the fhtent of becoming 
pregnant use an altemate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. 

Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 

of surgically confirmed gallbladder disease in users of oral contraceptives or estrogen for 2 or more 

years. 7, Caroohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 

in a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 

fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop. 
ment of headache of a new pattem which is recurrent, persistent. or severe, requires discontinuation 

of oral contraceptives and evaluation of the cause. 10. Bleeding Irreguiarities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 

a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 

Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
requiar cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral ccntraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra: 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has been weaned. 

PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to bood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
televant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 

1 year without another physical examination being performed. 2. Under influence of estrogen progestogen 
preparations, 2reexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patier.ts becoming significantly depressed while taking oral contraceptives should stop medication 


' and use an alternate method of contraception in an attempt to determine if the symptom is drug related. 


4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten 
tion, such as convulsive disorders. migraine syndrome. or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving orai-zontraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users rnay have disturbances in normal tryptophan metabolism which may resuit in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation. it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver- function tests and blood components may be affected by estrogen-containing orai contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased artithrombin 3; increased 
norepinephrine induced platelet aggregability. 

c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resir: 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. Ín some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. Tre 
concomitant use of these products with combination oral contraceptives may lead to intemmenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism: 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; galibladder disease; 
congenital anomalies. 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additonal confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g. retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug related: nausea, usually the most common adverse reaction: vomiting, occurring ir 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally); gastrointestinal symptoms (such as abdominal cramps and 
bloating): breakthrough bleeding; spotting: change in menstrual flow; dysmenorrhea; amenorthea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tendemess, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterineéeiomyomata; fas 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following edverse reactions have been reported in users of oral contraceptives, and the 
has been neither confirmed nor refuted: premenstrual like syndrome; intolerance to contact 
change in comaal curvature (steepening), cataracts; changes in libido; chorea: changes in appetite; 
cystitis-like syndrome; headache: nervousness; dizziness; hirsutism; loss cf scalp hair, erythema muki 
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vaginitis; porphyria; impaired renal function. 
ACUTE OVERDOSE: Serious ill effects have 


not been reported following acute ingestion of large each tablet contains 05 
doses of oral contraceptives by young children, Jord conch with 0.05 mg ethinyi 


Overdosage may cause nausea, and withdrawal 


bleeding may occur in females. Wyeth Laboratories Phila, Pa. 19101 
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Triple Sulfa Cream/ Vaginal Tablets 





effective 


against and 


specific for 


H.vaginalis 


The cause of over 90% 
ot "nenspecific" vaginitis! 


tGardner, H.L. and Kaufman, R.H.: 
Benign Diseases of the Vulva and Vagina, St. Louis, 
The C.V. Mosby Company, 1969, p. 191. 
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effective 


based on review by the National Academy of 
Sciences/National Research Council, Sultrin was 
rated as "effective" against H. vaginalis. 


prompt 
symptomatic relief 


often within a few days, patients can experience 
relief of embarrassing itching and 
malodorous discharge. Within the same 

time, most patients can also achieve marked 
clinical improvement. 


versatile adjunct in 
other vaginitides 


Sultrin is also effective in treating 
H.V. vaginitis concomitant with trichomoniasis 
and candidiasis. 


convenient choice 
of dosage forms 


Sultrin comes as a soothing, non-staining 
and esthetically pleasing cream or convenient 
vaginal tablets. 


Composition: Each SULTRIN Tablet contains sulfa- 
thiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. SULTRIN Triple Sulfa 
Cream contains sulfathiazole 3.42%, sulfacetamide 
2.86%, sulfabenzamide 3.7% and urea 0.64%. 
Indications: SULTRIN Tablets and Cream are 
indicated for treatment of Haemophilus vaginalis 
vaginitis. They may also be used as a deodorant for 
saprophytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and 
kidney disease. 

Dosage: SULTRIN Tablets: One tablet intravaginally 
before retiring and again in the morning for ten 
days. This course may be repeated if necessary. 
SULTRIN Cream: One applicatorful intravaginally 
twice daily for 4 to 6 days. The dosage may then 
be reduced one-half to one-quarter. 

Supplied: SULTRIN Tablets are available 

in packages of 20 foil-wrapped tablets with vaginal 
applicator. SULTRIN Cream is available in 

2.75 oz. (78 g) tubes with the ORTHO* Measured- 
Dose Applicator. OJ 10-6R * TRADEMARK 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 
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before their time. 


Oophorectomy: frequent, severe hot flushes.. „drenching night sweats: the classic 
symptoms of the menopause years before their time. 

This is the predicament of many women in their late thirties or early forties 
undergoing oophorectomy: the classic symptoms, in their most acute form, overnight. 
And, unfortunately, surgical removal of the ovaries often precipitates symptoms 
which are more severe than those seen with the gradual decline of estrogen levels in a 
physiological menopause. 

For most women, prompt relief can begin within days of surgery with 
PREMARIN (Conjugated Estrogens Tablets, U.S.P.). PREMARIN can promptly restore 
adequate estrogen levels to control significant vasomotor symptomatology...tide the 
patient over the period of physiologic adjustment until symptoms state 

And later, if long-standing estrogen deficiency results in atrophy of vaginal 
tissue, PREMARIN can provide specific, prompt relief of the vaginal dryness and 
irritation which can predispose to infection, dyspareunia and itching, by restoring the 
vaginal mucosa to a healthier, more normal state. 

PREMARIN. When significant menopausal symptoms appear overnight... 
or over time. 





surgical menopause... 
definitive treatment 
for definitive symptoms 


(CONJUGATED ESTROGENS .__. 
TABLETS,U.S.P) E ASAN 
SUN UD 


For a summary of recent data on the postmenopausal 
administration of exogenous estrogens and associated risks, 
see Boxed Warning in Prescribing Information. 
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(For full prescribing information, see package circular) 
PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods.'-? This risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last 
decade.‘ The three case control studies reported that the risk of endometrial cancer in 
estrogen users was about 4.5 to 13.9 times greater than in nonusers. The risk appears 
to depend on both duration of treatment! and on estrogen dose? In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptoms, the lowest 
dose that will control symptoms should be utilized and medication should be discon- 
tinued as soon as possible. When prolonged treatment is medically indicated, the pa- 
tient should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration; it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. There is no evidence at pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare 5 This risk has been estimated as not greater than 4 per 1000 exposures. 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,®-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.'3-'6 One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treat- 
ment. The data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. In the past, female sex hormones have been used dur- 
ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 
able evidence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these uses. If 
PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 
this drug, she should be apprised of the potential risks to the fetus, and the advisability 
of pregnancy continuation. 


DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares' urine. It con- 
tains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a- 
estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information. FDA has classified the 
indications for use as follows: 
Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression, which 

. might occur during menopause, and they should not be used to treat these conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 


8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 

. such hormonal therapy is low and usually responsive to appropriate analgesic or other 


supportive therapy. Consequently, the benefit to be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increased risk of puer- 
peral thromboembolism associated with the use of large doses of estrogens.'?.?' 
PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 
ING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of 
this indication requires further investigation. 





CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 


- following conditions: 1. Known or suspected cancer of the breast except in appropriately 


selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 


dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 
_ 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic 


disorders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast or 
rostatic malignancy). 

ARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," although a recent 
study has raised this possibility.'8 There is a need for caution in prescribing estrogens for 
women with a strong family history of breast cancer or who have breast nodules, fibrocystic 
disease, or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in 
the risk of surgically confirmed gallbladder disease in women receiving postmenopausal 
estrogens.'’ 

Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and 
optic neuritis have been reported in oral contraceptive users.3',?? An increased risk of 
postsurgery thromboembolic complications has also been reported in users of oral con- 
traceptives.?3,?* If feasible, estrogen should be discontinued at least 4 weeks before surg- 
ery of the type associated with an increased risk of thromboembolism, or during periods of 
prolonged immobilization. Estrogens should not be used in persons with active throm- 
bophlebitis, thromboembolic disorders, or in persons with a history of such disorders in 
association with estrogen use. They should be used with caution in patients with cerebral 
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increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When doses of this size are used, any of the thromboembolic and thrombotic 
adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal 
pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma 
has been reported in women taking estrogen-containing oral contraceptives.3$ Increased 
blood pressure may occur with use of estrogens in the menopause?! and blood pressure 
should be monitored with estrogen use. A worsening of glucose tolerance has been 
observed in patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed. Estrogens may lead to severe hypercalcemia in 
patients with breast cancer and bone metastases. d 
PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. 
As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. Conditions influenced by fluid retention 
such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear tc be 
associated with an increased incidence of mental depression.?? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanedio! excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general orinciple, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; 
chloasma or melasma which may persist when drug is discontinued; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of cor- 
neal curvature; intolerance to contact lenses; headache, migraine, dizziness, mental 
depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

vede OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
emales. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg, three weeks on and one week off). 

elt dia to discontinue or taper medication should be made at three to six month 
intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days’ duration. If bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of Ad rà therapy necessary 
to produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. If bleeding occurs before this regimen is concluded, therapy is discontinued and 
may be resumed on the fifth day of bleeding. 

Female cas:ration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upwarc or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every 
four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer end 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vag nal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 —Each red 
tablet contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1.Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., st al: N. AET J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al.: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., etal.: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al: 
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Anterior colporrhaphy and its combination with 
amputation of the cervix as a single operation 


WILLIAM EDWARD FOTHERGILL 
Journal of Obstetrics and Gynaecology of the British Empire, vol. 27, pp. 146-147, 1915 


Archibald Donald, of Manchester, brilliantly combined 
anterior colporrhaphy with amputation of the cervix 
and posterior colporrhaphy with perineorrhaphy into 
a single operation for uterine prolapse. His student, 
Fothergill, modified the operation by making the inci- 
sion of the anterior colporrhaphy triangular in shape, 
with a wide base near the cervix. By a circular incision 
around the cervix he combined the amputation of this 
organ with the anterior colporrhaphy. Although only 
a technical modification, this approach exposed more 
widely the base of the broad ligaments, which Fother- 
gill plicated to add to the uterine support. In contrast 
to Donald who wrote only two short accounts of this 
approach, Fothergill published a number of papers 
championing this technique. In this account which was 
published almost simultaneously in the American Jour- 
nal of Surgery (29: 161, 1915), he included illustrations 
fi : | of the technique. Later Fothergill reported the results 

Fie. r. Colporrhaphy without amputation of the : . E 
EE i. obtained in 156 cases (J. Obstet. Gynaecol. Br. Emp. 
‘The dotted line shows the usual incision. The plain line 28: 251, 1921). Of the 156 patients, 97 per cent had no 
shows the author's incision, extending upwards and back- recurrence; of the four patients with some recurrence, 
two bore children following the operation. He wrote, "I 
found that by carrying the colporrhaphy incision 
round behind the cervix instead of in front of it, an- 
terior colporrhaphy and amputation of the cervix 
could be conveniently combined in a single operation 
instead of being done separately and seriatim. This not 
only saved time and trouble, but fully exposed the 
parametrium as well as the paracolpos. When the 
wound is closed, the stump of the cervix passes up- 
wards and backwards so far that the uterus is left in a 
position of anteversion." Regarding recurrence of the 
condition he observed, “I formerly thought that an op- 
eration for prolapse should prevent recurrence even if 
the patient had one or more subsequent confinemerits. 
But we must remember that the arrangements which 
nature has provided for the support of the pelvic vis- 
cera do not by any means always stand the test of 
pregnancy and labour. To expect from the surgeon 
arrangements superior to those designed by Almighty 


wards on cither side of the cervix. 


Fig. 2. Colporrhaphy combined with amputation. of the ; : ; , 
cervis Providence, in cases in which these have already failed, 


The, liuc. of incision. is surely asking too much. All we can demand is that 
the new pelvic floor shall be as good as the original one 
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2 Sperations of. any "ibdasina] intervention. is u 
- sary and. therefore 1 indesirable. . . It is. not to th 
| credit’ of. the profession that. women. Should go home 











after having undergone the risk, discomfort and ex- 
| pense of futile ventrofixations at the hands of those 
» Ww ho have 1 never attempted to. learn vaginal Sgen 


s with their cervices still projecting: at the vulval cleft 


brofoabd inflüéncé: on. » British thats Sd authos ed. vu 


— several important textbooks, including Manual of M d. 
wifery (1896) and Manual of Diseases of Women (1910)... 
(Photographs courtesy 4 of. the © National Library ‘OF 


Medicine.) | 








This’ section. is suitable for reporting cases, results of therapeutic trial; and descrip- mI 
- tons of new procedures or instruments. Reports should be limited to seven ic 
ll . hundred words. and two references. Use of an illustration or. table Fequires, dore. 
LY proportionate reduction i in total w vords. decor p 


Pre gnancy following. laparoscopic tubal 
° ectrocoagulation and division 
i A SH AH, M.D. 
SR NG. COU REY, M.D., C.M. 
SUR. G. CUNAN AN, Je, M.D. 


ren af nns and Obstetrics School AK M edicine, 


| Poa in w jac ihe ere. were daily not 
fault e were —— med i in nthe, luteal phase 


S do i to (C HEY delruon e the. puce 
pe f the AP e tube, — in residual u tubal 


t in 6 der to ‘establish the éffectiveness ind indicate 


th likelihood of tarare of our MIC al pu we. 


: atleast. three months | postopera eb Of these 
. 16 ar pou revealed. EU punt 


+» i 


tuboperitoneal fistulas: ‘However, since e none D 
patients became pregnant, we ascribed the x 
died to bd es caused il the injections e 


an HN aaae with f lI 
dence that wide coagulation and division were ¢ 
pe ef fective 1 in PaE per manent t sterilizi 


deiou enl aion procedures, we e have P a k 
total of 16 pregnancies among the 3,160 cases, a total H 
e rate of 0. 51 "Bet cent. Seven patients w were preg 


tonudcred as RN Ben COE UE "However, AE 
nine women became pregnant from. 12 to 36 months A 
after undergoing laparoscopic. tubal in tr liti lati b^ 


cent (Table D. Three. of Du a jid i u 5 
pecting women had intrauterine pregnanc ies, but six - 
developed extrauterine pregnancies, a more ser Jous 
consequence (fortunately, they were nese ees and 
treated successfully); ———— ies 

These unpleasant developments were quite distur b- 
ing to us also, since we were confident that our- 


surgical-medical. procedures had been faultless. All of. E 
the bilateral Fallopian tube segments. removed. during. E 


sterilization had been confirmed by our pathologists, iom 
and postoperative hysterosalpingography had no p 
done, so that the recanalization which. might have oc d 
curred could not have been induced by dye injec tion. k z 
was possible. that. these patients had microscopic 
tuboperitoneal fistulas in the cut ends of the Fallopian: 
tubes, and that. fertilization: occur red. on the ovarian: 
surfaces rather than in the usual oviduct ampullae. 
The fimbrial ends of the divided tubes might then have 


picked up the fertilized ova and, in the cases of ectopic. ^s 
pregnancy, implantation would have taken place in the 


distal ends (where indeed all five ec topic. pregnancies 
were found). | 
Whatever the r easons for the failure rate, we e thought 


that we should. try to reduce it to zero, and so we have | : 
= modified out t sterilization methodology. We no longer i$ 
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17 —— Pain and bleeding 





rform. division’ or ln: but instead are using only 
e el ctrocoagulation, with the triple-burn technique 
^ Wheeless, and the Kleppinger bipolar forceps. 
‘Hopefully, this will eliminate tuboperitoneal fistulas 
and pathways for sperm to travel. In addition, the 
hazard of burns from unipolar current is eliminated, as 
‘is the. risk of hemorrhage from biopsy. 





“The: authors thank the Richard Wolf Medical Instrument 
i "emp. 7046 Lyndon Ave., Rosemont, Illinois 60018. 
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metastatic endometrial ; carcinoma. The. podus 
fficacy of thi agent apparently is similar to that of 
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B E ^ ME | JU np S M i term delivery . E 
ds DNE /. Lower abdominal pain of 3 days’ duration, vineteased: n Betopie, left tube, distal segment * 
P. od wes frequency of urination "ox Pd x EET 

96 C 13 Salpingitis, bleeding, lower abdominal pain. of1 Ectopic, right tube, distal. ! 
i week's duration. 5 segment ^. - 
38 : 18 Sudden lower abdominal pain Ectopic, rights tube, distal 
| T segment | 
32 | .. Antrauterine; a SINUS 
531 Vomiting 5 days, lower abdominal pain .. Ectopic, left tube, , distal segment E 
36 — Dysfunctional uterine bleeding — Ectopic, left tube, distal segment. - 
| . Ectopic, right tube, distal | 


SER ment 


arad a s 
In ae inon to fne theoretical I advamage « 


have found iat: megestr a acetate is very. ) effective 
ameliorating the vasomotor symptoms . of estr 'ogen 
withdrawal. This report describes an unusual reactio 
in four patients with adenocarcinoma of the ovary who 
were given megestrol. acetate in conjunction. with. an 
alkylating agent* as postoper ative therapy. | 
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severe. "Careful boris of their Hits revealed 
very few similarities. Only two factors were identical in 
their histories: (1) all four patients were receiving 
- Alkeran chemothera| pya and (2) all four patients were of 
Jewish ancestry. No patient gave a family history of 
| olor illnesses such as ripe s or SEa s dis- 





afie ab Me. symptoms were not elated to 
pulse dose of. alkylating agent and disap- 
when the e Mejor: was s discontinued. This effect 
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chest film demonstrated a right lower lobe. infiltrate. X-ray — E 


o cot A ins 5 marked. umen in Lue : 
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UTERINE perforation remains one of. the 4 
mon but most serious complications: issociat 
use of the intrauterine contraceptive device. 
testinal obstruction has been reported. only : 
"closed" IUD's, which permit. herniation of a loop 
of bowel! This case illustrates that, in the. presence 
of pelvic inflammatory disease, an intra-abdomina 
"open" IUD (Lippes loop) may lead to bowel: obstruc-- 
tion and perforation. m 


A 26-year-old woman, gravida 2, para A whose last: tamal E 
menstrual period occurred six days prior to admission, 
presented to the Women's Hospital with a one-day history of — 
bleeding and lower abdominal pain. The patient had known 
for two months that the Lippes loop IUD was. extrauterine. — 

The vital signs included a temperature of 101° Fa pulse 
rate of 100 beats per minute, a respiratory rate of 29: pero 
minute, and a blood pressure of 100/60 mm. Hg. T he perti 
nent physical findings were a distended abdomen with de= 
creased bowel sounds and rebound tenderness in both lower 
quadrants. A pelvic examination revealed purulent discharge — 
from the cervical os and 1 uterine : tenderness without a a palpable 
mass. 

The pertinent laboratory data. included: a whe aed cell 
count of 4,500, with 62 polymorphonuclear leukocytes and 25 
band cells, and a hemoglobin value of 12.1 Gm. per 100 ml. A. 


examination of Us kidney, ureter, and bladder t revealed an — 


with multiple distended: loops af smäll bowel.” T 
free gas in the abdomen. Culdocentesis yielded 3 
id fluid. which. on Gram stain, had an white 


intravenously, every 6 hine Ell ” 500 mg. intramus 
cularly, every 12 hours; and clindamycin, 600 mg. intrave-- 
nously, every six hours. Vigorous pulmonary toilet with ^ 
intermittent postive-pressure breathing, expectorants, and 
hydration was begun and a Dennis. pone: intestinal tube w 
placed. w 
Three days later the patient still had afternoon temperà- | 
tures to 102? F, She had developed bilateral Jower-lobe con- a 
solidation and marked ocuranon) in 1 both adnexa. The diag- 
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nosis of pelvic thrombophlebitis vidi septic embolization v was 
made and heparin Hera was Aiistituted. via pepe intrave- 
nous infusion. —_ 2 | » 
A gonorrhea culture ánd eni blood aa were > nega- 
. tive. The initial culdocentesis. culture: grew E. coli, Klebsiella, 
— . and Enterococci, sensitive to kanamycin. , : 
By the sixth: hospital d ^ the patient's pinga status 
` had improved and a chest. x-ray film confirmed resolving 
infiltrates. The. Pos on room air was 84. Evening temperatures 
. were elevated: to 101° F. The abdomen was soft, though still 
= distended, and a definite mass could be palpated in the right 
lower quadrant. 3 Pelvic” examination. confirmed a large 
. abdominal-pelvic mass on the right which did not dissect into 
^. the rec tovaginal septum. 
2 ME: exploratory . laparotomy, a large multiloculated 
E abdórminal- -pelvic abscess was found extending from the area 
of the ectopic Lippes loop to the right upper quadrant and 
under ihe: diaphragm. T here was a 2 cm. transmural tear in 
the distal ileum at the IUD site through which a portion of the 
¿Lippes loop. extended into the bowel lumen. Bilateral 
.tuboovarian. abscesses were present. A subtotal hysterectomy, 
bilateral salpingo-oophorectomy, and layered closure of the 
small bowel tear were carried out. To improve the postoperat- 
. ive course, pelvic drainage and hyperalimentation were uti- 
— lized. ` 
R EA a wound abscess and a small bowel cutane- 
` ous fistula developed. These resolved and she was discharged 
om good: condition on the thirtieth postoper ative day. 






E 


IUD s: are widely used. contraceptive agents. Despite 
the higher pregnancy ráte, when compared to oral con- 
traceptives, they remain an excellent form of con- 
traception. Known complications include menorrhagia 
and possible IUD expulsion. Uterine perforation is less 
^^. common, but may be the most important and poten- 
= tially dangerous of all IUD problems. 

.— As mentioned earlier, intra-abdominal, closed IUD's 
offer a significant. risk of bowel obstruction.! They 
should be surgically removed. However, there is no 
consensus concerning the management of uterine per- 
forations with open-ended polyethylene devices, such 
as the Lippes loop. The incidence of complications 
with a perforated, open IUD is so low that clinical deci- 
7 “sions must be. based upon very little hard data. This 
case reports on. the first. published instance of bowel 
obstruction. and perforation associated with an "open" 

ype of IUD. Whether the Lippes loop. primarily in- 
aded the small bowel or was secondarily involved in an 
nflammatory process originating in the pelvis is not 
mportant. The .ectopic loop did add significant 
morbidity in terms of bowel perforation and sub- 
| 'sequent fistula formation. This case would indicate that 
in the presence. of acute pelvic inflammatory disease an ex- 
. -trauterine IUD, even of the ' "open" variety, should be 
oe surgically removed. | 





*Harv ard 1 Apparat atus. Co. re Millis, Massachusetts. 
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A jea fatal c case o > of placenta percreta 
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THE MATERNAL Grete rate has decreased dr T a 
ically in the past 30 years, primarily because of ime — 
proved blood banks and anesthetic techniques | and ^ 
availability of antibiotics. However, 25 to 30 percent of . 
maternal deaths continue to. result. from intra- an 
post-partum. hemorrhage. a c iy 

Rare and seldom anticipated, placenta © accreta- 
percreta can cause catastrophic maternal hemor rhage 
cloud the diagnosis, and challenge. a medical. ceni Br 
medical staff and blood bank in the prevention ofa 
fatal outcome. Irving and Hertig’ classically define == 
placenta accreta as the abnormal adherence of. he. a 
placenta, totally or in part, to the uter ine wall due toa pe 
complete or partial absence of dec idua. basalis, often 
with deficient Nitabuch's layer separating villi fom ~ 
myometrium. Three categories are recognized: e: 
placenta accreta vera, an attachment of placental vili to. 
the myometrium without invasion; placenta increta, an > 
attachment of placental villi with invasion into the: 
myometrium; and. placenta percreta, an attachment of —— 
placental villi with i Bv asion through the full thickness | 
of the myometrium.! The following case report is an 
exam ple demonstrating some of the. hazards and prob- 
lems in diagnosis and management of placenta | 
percreta. 












M. M., a 30-year-old woman, gravida 4, para 2, abortus 1, 
was referred by her private obstetrician to the Columbia- E 
Presbyterian Medical Center on August 31, 1976, for care in © 
the Perinatal Regional Network. Referral was for mild vaginal E 
bleeding with possible premature labor orcervicalincompe- ^ 
tency. The last menstrual period was prior to a spontaneous .. Has 
incomplete abortion with dilatation and curettage in early 
February, 1976. Quickening. on June 15, 1976, a positive | 
pregnancy test in April, and early examinations had yielded — ae 
an | estimated gend age. of 28 reeks a = Pu. 














| bed presentation, with the feud dard to pig 760. i 


gami amnion was. intact. Ther uterus was irritable. a he he- A 
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| matocrit was 33 per cent. Vital signs and fetal heart rate data 
iii were. normal. Betamethasone was administered intramuscu- 
i larly for ifduction of pulmonary maturity. Magnesium sulfate 
. was given intravenously for 48 hours to suppress uter ine activ- 
ty. Approximately: one day later, strong contractions accom- 
by heavy vaginal. bleeding were noted. Pregnancy was 
y amniotomy and breech delivery of a neonate 
2; We ; 500 grams (appropriate for gestational age) with an 
“Apgar s score of 2, who died a few hours later. | 
Preceding placental delivery there was a massive hemor- 
rhage. A left anterior marginal placenta previa was noted with 
difficulty in separation of the upper half because of the ab- 
.- . sence of a cleavage plane. Oxytocin, ergotrate, bimanual pal- 
meee oo pation, and tamponade did not control the bleeding. Eight 
E minutes following delivery, circulatory collapse and cardiac 
| Arrest occurred. The cardiac-arrest team successfully insti- 
tuted resuscitative measures, including volume replacement 
multiple intravenous infusions of whole blood. Uterine 
cking controlled bleeding after c urettage had been unsuc- 
essful at control. Twelve units of whole blood brought the 
hematocrit from 14 to 45 per cent. Despite gentamicin and 
— clindamycin, a fever of 102° F. developed on the second day in 
. . the intensive care unit. Transfer to an operating room with 
.. removal of pac king was followed by a foul gaseous discharge 
. "and substantial hemorr hage. An immediate total hysterec- 
| tomy was performed. A placenta percreta of approximately 4 
oOo sto 5 cm. diameter was completely through the left lower 
pt uterine segment underlyi ing the left uterine vessels. Penicillin 
-was added to the antibiotic schedule. The fever subsided by 
the third. postoperative day. E. coli and enterococci grew out. 
The remainder of the postoperative course was uneventful, 
à with dischar ge to her private physician on postoperative Day 
oe o 

















Mm The incidence of placenta accreta ranges from l in 
p D to 1 in 93,000 deliveries. Placenta percreta is even 
18 tees common. High gravidity, advanced maternal age, 
s anda history of manipulation such as cesarean section, 
E uo : manual removal of placenta, or dilatation and curet- 
. tage in the postpartum or postabortal period are often 





A associated. Maternal death occurs in 5 to 28 per cent of 


775 cases, Death is due to hemorrhage despite. the 

. availability of blood. The highest mortality rate is asso- 
| ciated with vaginal delivery and conservative treat- 
; ment. The lowest mortality rate is associated with vagi- 
nal delivery or cesarean section followed by immediate 
Ay: terectomy. : Shock and cardiac arrest necessitated 

















| p éfecred r management. ! 
. The successful avoidance of a maternal death dëspite 
a arrest depended upon the immediate avail- 
. Ability of medical staff to manage massive hemorrhage 
ae with circulatory collapse and cardiac arrest, the pre- 
pared availability of an operating team to surgically 


juickly providing adequate blood. This patient pro- 
fited by t transfer into a regionalized network. Although 
isfer was for fetal indications which were ultimately 
ershadowed. by an uncommon. placentation, it dem- 
trates both fetal and maternal benefits from re- 
| gionalized medical appr oach with the manpower | and 













rect hemorrhage, and a blood bank capable of 


and rupture of multiple giant cysts of the right upper lobe Was | 


| Surgery, U.S.P.H.S. Hose Vanderbilt Ave., Staten Island, 
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facilities of the central center made available to all pa- 
tients within the network. | 
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ACUTE SPONTANEOUS pneumothorax Is. varely assos” 
ciated with pregnancy. It is seldom considered in the | 
differential diagnosis of emergency conditions of the 
chest during pregnancy. Spontaneous pneumothorax ` 
occurs most frequently i in young men (5: | ratio). The | . 
infrec quency of its occurrence and consideration during 
pregnancy is borne out by the fact that ip cases thus far ~ 
reported in the literature the evidence. of previous" 
pulmonar; y disease was rarely encountered. 

. It is the purpose of this brief communication to re- - 
port a case of spontaneous pneumothor ax associated —- 
with pregnancy. A case like this, of spontaneous ^ = 
pneumothorax due to rupture of giant multiple cysts- 
during labor, has never been presented and therefore 
is of a special and unique interest (Fig. 1. 





A 32-year-old multiparous woman was first M on Octo- 
ber 26, 1969, by her family physician because of severe chest 
pain on the right side. The patient was orthopneic, with 
cyanosis of the lips and extr emities, and she was seven days 
beyond the expected day of delivery. The past history and the 
review of systems were negative. The breath sounds were di- 
minished over the whole right lung. The chest x-ray revealed = 
complete collapse of the right lung. A tube thoracostomy was - 
done the following morning. The patient was delivered ofa 
pound, 14 ounce baby girl from the left occipitoanterior posi- | 
tion with the help of a midline episiotomy and outlet forceps; — = 
she was subsequently transferred to the Missouri State ah 
m for management of the right pneumothorax: © 

Upon admission to the hospital a chest x- ray revealed a70 per — 
cent collapse of the right lung. A second tube thoracostomy fe 
was performed and the patient was given penicillin and strepe = 
tomycin. The temperature elevation and dyspnea persisted. => 
Keflin was then administered and the fever subsided, but the 
lung remained collapsed with a marked leakage of air intothe — 
water-sealed drainage bottle. On the thirteenth postpartum | 
day the patient underwent an exploratory right thoracotomy 








noted. À right upper eee was done. The Bostoper ative 
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Fig. 1. Micropathologic specimen showing the wall and inner structure of the pulmonary cyst. 


course was uneventful and the middle and lower lobes re- 
expanded. The patient was discharged on the ninth 
postoperative day; long-term postpartum follow-up and 
further pregnancies revealed no further complications. 


Spontaneous pneumothorax during pregnancy is 
rare. We present a typical case which we consider the 
sixth reported case in the world literature. 

An open thoracotomy was indicated because of 
failure of the right lung to expand. At thoracotomy we 
found a congenital cyst that involved the entire right 
upper lobe. Acute spontaneous pneumothorax, al- 
though rare, should be considered in the differential 
diagnosis of acute chest conditions during pregnancy. 
Spontaneous pneumothorax could be the cause of 
cyanosis, shock, and marked respiratory insufficiency 
during labor, requiring immediate diagnosis and man- 
agement. 
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Indomethacin: Studies of absorption 
and placental transfer 
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INDOMETHACIN, à drug used for tr sating arthritic 
disorders, is chemically unrelated to either cortico- 
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steroids or other anti-inflammatory compounds. It 
apparently is easily absorbed following oral or rectal 
administration.! Availability of a method for in- 
domethacin assay has made possible an analysis of ab- 
sorption and placental transfer of this drug following 
oral administration. 

Five pregnant rabbits weighing approximately 4 
kilograms initially were given 2 mg. per kilogram of 
indomethacin orally via stomach tube. They were then 
anesthetized with 30 mg. per kilogram of sodium pen- 
tobarbital. Samples of maternal blood, fetal blood, and 
amniotic fluid were taken at 15, 30, 60, and 120 minute 
intervals following oral administration of the drug. 
When the experiments were terminated (120 minutes) 
the contents of the urinary bladder and gallbladder 
were collected for indomethacin assay. Indomethacin 
in the samples was determined according to the 
. method described by Hvidberg and colleagues.’ 

Fig. 1 illustrates that within 15 minutes following 
oral administration, indomethacin appeared in the 
maternal blood (solid line). The maternal blood level of 
indomethacin increased from 0.21 + 0.1 ug per millili- 
ter at 15 minutes to 0.44 + 0.06 ug per milliliter at 120 
minutes. The concentration of indomethacin in the 
fetal blood and amniotic fluid remained below that of 
the maternal blood during the period of study. In- 
domethacin appeared in the fetal blood within 15 min- 
utes (dashed line) following oral administration of the 
drug to the mothers. After 120 minutes it had reached 
a concentration of 0.25 + 0.04 wg per milliliter. Al- 
though fetal blood levels of indomethacin did not 
reach maternal levels the figure shows that the lines 
which represent maternal blood and fetal blood con- 
centration appear to be converging at 120 minutes. In- 
domethacin was present in the anmiotic fluid (dotted 
line) within 15 minutes but it did not reach levels com- 
parable to the maternal blood level at any time. At the 
end of the experiment the anmiotic fluid level was 
significantly (p « 0.01) below maternal and fetal blood 
levels. Indomethacin was present in the maternal urine 
(19.2 + 2.5 ug per milliliter) and bile (0.35 + 0.24 ug 
per milliliter) after 120 minutes. 

The maternal blood level of indomethacin appeared 
to be approaching a plateau at 120 minutes. This is 
consistent with reports that peak blood levels are 
reached in human beings within 1 to 8 hours. Fetal 
blood and anmiotic fluid concentrations did not come 
to equilibrium with maternal blood concentrations as is 
the case with some drugs. It is possible that the amni- 
otic fluid concentrations shown in the figure are reflec- 
tions of fetal urinary excretion of the drug. The rate of 
disappearance from the various compartments was not 
determined in our study. It has been suggested that 
there is a fast (90 minutes) and a slow (several hours) 
compqnent for the disappearance of indomethacin 
from plasma, with 54 per cent appearing in the urine 
wnd 19 per cent appearing in the feces within 24 
hors? In the present study the high concentration of 
indomethacin in the urine indicates that the kidneys 
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Fig. 1. The concentration of indomethacin in the maternal 
blood (solid line), fetal blood (dashed line), and amniotic fluid 
(dotted line) following oral administration of the drug to 
pregnant rabbits is shown (standard errors of the means are 
indicated). 


play a key role in eliminating the drug. We conclude 
from these studies that indomethacin is rapidly 
absorbed following oral ingestion and that it 
quickly appears in the fetal blood and in the amniotic 


Ruid. 
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Effect of Listeria monocytogenes 
septicemia during pregnancy on the 
offspring 
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THE DIAGNOSIS of maternal listeriosis is usually first 
suspected after the birth of an infant with congenital 
listeriosis." The mother usually has no history of infec- 
tion during pregnancy. In listeria sepsis, on the other 
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Table I. Review of literature on jisteria sepsis during pregnancy diagnosed by isolation of Listeria 
monocytogenes from maternal blood after cultivation 
















Maternal illness 


(wk. of 


Delivery 
(wk. of 


^ 


Treatment 











N ean atal 











gestation) 


(drug) 





gestation) 





ouicome 








Author 







Year 


34 ‘Penicillin 38° = Normal. Hood 1961 
Streptomycin 
Tetracycline 
Sulfadiazine 
25 Tetracycline 28 Listeria seDsis, menin- , Hood 1961 
gitis, survival 
Term Not stated Term Normal Hood 1961 
28 Ampicillin 28 . Listeria meningitis, Barber 1965 : 
Streptomycin l death 
- Cloxacillin 
-29 > Gentamicin 29 Stillborn | Anderson ui: 1975 
Penicillin 
Clindamycin 
19 - Ampicillin 41 Normal Hume 1976 
20 Penicillin 39 Normal 


Present case 


Table II. Review of literature on listeriosis in pregnancy diagnosed by: isolation of Listeria monocytogenes from 
maternal tissues after the birth of infants with congenital listeriosis 










Delivery 
(wh. of 


gestation) 







Posittve culture 


(organ) 














Neonatal outcome Author 


36 Vagina Listeria sepsis, death Johnston and associates 1955 
35 Vagina Listeria sepsis, death Johnston and associates 1955 
36 . Vagina Listeria sepsis, death Wiener 1957 
40 Placenta Listeria sepsis, death Olding and Philipson 1960 
28 Membranes Stillborn Olding and Philipson 1960 
42 Cervix Listeria meningitis, Ekelund and associates _ 1962 
" survival 
? Placenta Listeria sepsis, death Ekelund and associates 1962 
? Placerita Twins witb sepsis: Ekelund and associates 1962 
A, death; B, stillborn 
Term Placenta Asymptomatic, survival Ekelund and associates 1962 
37 Placenta Congenital abnormalities, Ekelund and associates 1962 
death, negative 
listeria cultures 
28 Placenta Listeria sepsis, death Driscoll and associates 1962 
40 Endometrium Listeria sepsis, | Ray and Wedgwood 1964 
‘survival | 
39 Vagina Listeria sepsis and Snodgrass 1967 
meningitis, survival 
39 Cervix Listeria sepsis, death Scott 1968 
27 Placenta Listeria sepsis, Kelly and Gibson 1972 
stillborn ` 
36 Vagina Listeria sepsis, Variend 1975 
survival i 


A 38-year-old woman, M. J., gravida 4, para 2, abortus 1, 
was first seen in our antepartum clinic at 12 weeks' gestation. 
Her first two pregnancies had resulted in two normal children 
and the third one had been terminated by elective abortion 
four years prior to the present pregnancy. During this fourth 
pregnancy she had postcoital bleeding early in g€station. 
Then at the twentieth week of gestation she experienced 
chills, dry cough, and a temperature ranging between 38° P 


hand, symptoms of acute infection occur and trans- 
placental passage of Listeria monocytogenes has been 
documented. Recent reports indicate that treatment of 
maternal listeria sepsis can prevent fetal infection? 
This report describes a woman with listeria sepsis dur- 
ing the second trimester, who, after treatment, was de- 
livered of a healthy infant at term. 


j 
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39 C. When these symptoms persisted after one week, she 
was admitted to The New York Hospital. Blood culture 
yielded Listeria monocytogenes at three different occasions. Cul- 
tures from the cervix and spinal fluid were negative. The 
patient was treated with 20 x 109 LU. of penicillin daily for 


nine days and the symptoms subsided. During the acute infec- `. 
tion, the white blood cell count was normal (6.7 to 8.2 x:10?), ` 


with a shift to.the left. Serum immunoglobulin (Ig) M was 
elevated (510 mg.); IgA and IgG were normal (250 vs. 1,400 


mg. per 100 ml.). Lupus erythematosus cell preparation was ' 


negative but turned positive at 32. weeks' gestation. The pa- 
tient recovered and the remainder of her pregnancy was un- 
eventful. Amniocentesis at 37 weeks' gestation showed clear 


' amniotic fluid from which L. monocytogenes could not be cul- - 


tured. At 39 weeks’ gestation the patient had a normal spon- 


taneous delivery, resulting in a 3,190 gram male infant with » 
Apgar scores of 8 and 8. Cultures from the cervix, placenta, 


membranes, cord blood, and the infant's eyes, ears, nose, um- 
bilicus, urine, 
monocytogenes. At delivery, IgA, IgM, and IgG levels were 


normal in maternal serum, cord blood, and amniotic fluid. ` 


and spinal fluid were negative ‘for L. ' 


The infant continues to develop normally three months post . 


partum. 


We have encountered six cases of maternal listeria - 


sepsis during pregnancy in the literature confirmed by 
blood cultures, to which we add this case. All seven 
patients were treated with antibiotics. At term four pa- 
. tients were delivered of normal infants. One newborn 
infant was found to have meningitis and sepsis caused 
by L. monocytogenes but recovered after treatment. In 
contrast to these five infants who developed normally, 
one was stillborn and another developed meningitis 
and died. 

- Most cases of congenital listeriosis are secondary to 
low-grade maternal septicemia with involvement of the 
placenta‘ and subsequent extension to the fetus. Fetal 
death often: occurs in utero. Of infants born alive, 
many die shortly after birth. The diagnosis of listeria 


sepsis is of great importance in reducing fetal 


morbidity and mortality rates. The 71 per cent survival 
of infants born to mothers treated for listeria sepsis 
during pregnancy (Table I) is in sharp contrast to the 
29 per cent survival of infants of mothers with listeria 
Sepsis first diagnosed after the birth of an affected off- 
spring (Table II). 


The present case clearly conste reports stating that 
active treatment of L. monocytogenes septicemia in preg- 


nancy may prevent congenital listeriosis. It is thus of 
great importance for obstetricians to include listeriosis 


as a differential diagnosis in cases of fever of unknown 


origin during pregnancy.. The treatment of choice is 


penicillin G, ampicillin, or erythromycin. Positive cul- . 


tures should be tested for sensitivity, as the different .-. 


strains of L. monocytogenes vary in resistance to antibiot- 
Ics. 
* REFERENCES: 
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Testosterone-producing ovarian tumor 
associated with erythrocytosis, - 


hyperuricemia, and recurrent deep vein 
thrombosis. 


E. K. MUECHLER, M.D. 
Department of Obstetrics-Gynecology, University of Rochester 
. Sckool of Medicine and Dentistry, Rochester, New York 


THE DIAGNOSIS of masculinizing.ovarian tumors in 
women with clinical signs of virilization is usually made 


by palpatory findings of ovarian enlargement and uri- 
nary or blood serum assays for elevated androgen 


production. Retrograde catheterization of the ovarian . 
veins with blood sampling for testosterone levels has 
been used to distinguish between ovarian and adrenal 
secretion of excessive androgens.’ Increased andro- 
gens may, be related to the development of eryth- 
Complications of erythrocytosis in the - 
form of deep vein thrombosis and elevated levels of 
uric acid are demonstrated in this report. 


D. P., a 46-year-old black woman, para 0-0-1-0, was admit- 
ted an January 2, 1975, to Strong Memorial Hospital for 
explaratory laparotomy and removal of a masculinizing ovar- 
ian tumor. She was seen first in 1965,.at 37 years of -age, ' 
complaining of oligomenorrhea and increasing facial hair 
grow-h which required shaving once a week for five years. She 
had also noted clitoral enlargement for one year. Hormonal 


'evaluation was limited to 24 hour urine collection for 17- 


ketostéroids. The result was normal, as shown in Table I. She 
was, next seen in March, 1974, for intermittent abdominal 
pain and balding of one year's duration. Menses had ceased 
in 1968 at the age of 40 years. Shaving of facial hair was now 
necessary daily. Chest x-ray film and intravenous pyelogram : 
were normal. The sella turcica showed some ballooning but 
no erosion. Visual field determination was normal. Labora-.: 
tory studies were as follows: thyroxine by Murphy-Patee, 5.6 
ug per 100 ml. (normal, 5 to 13 ug per 100 ml.); 4 P.M. plasma 
cortisol, 3.5 ug per 100 ml. (normal, 3 to 12 ug per 100 ml); 
adrenocorticotropic hormone, 67 pg. per mililiter (normal, 


'<100 pg. per milliliter); growth hormone, <1 ng. per millili- 


ter (aormal, «1 to 11.ng. per milliliter); plasma luteinizing 
hormone,'1.4 ng. per milliliter (normal, «0.2 to 3 ng. per 
milliiter); plasma follicle-stimulating hormone, 0.5 ng. per 
milli iter (normal, <0.2 to 5 ng. per milliliter). A glucose tol- | 
eranze test was abnormal: fasting, 118 mg per 100 ml.; one half 


‘hour, 18] mg per 100 ml.; one hour, 206 mg per 100 ml.; two 
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Table I. Summary of laboratory results 






Blood 
pressure 


(pounds) | (mm. Hg) 









Hemoglobin 


Date (Gm.) 


6/18/65 335 135/80 
7/19/65 340 140/85 
3/21/74 315 140/80 
9/20/74 325 120/80 
10/13/74 — 140/90 
1/2/75 320  , 140/80 
3 weeks . i 
postop. ; 
1/21/75 — 130/80 ` 45 15.1 
2/19/75 315 148/78 49 16.4 
. 4/19/76 350 


128/88 43 ^| 14.9 







Red blood cell'| White blood 
count (million 
lou, mm.) 
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1.2 

1.3 

5.1 

5.5 7,800 13.0 
4.70 6,500 11.2 = e 
4.7 7,700 —- 5.6 E 





*Normal, 7 to 17 per oil field. 
tNormal, 7 to 15 mg. per 24 hours. 


Table II. Results of low-dose and high-dose 
dexamethasone suppression 


17-Ketosteroids*. 





Base line 19.5 4.1 
Dexamethasone, i 
0.5 mg. every ; 
6 hr. for 4 doses 20.2 . 3.9 — 
Dexamethasone, y 
2 mg. every 6 20.7 1.1 
hr. for 8 doses 18.6 . 1.0 


*Normal, 7 to 15 mg. per 24 hours. 
tNormal, 2 to 9 mg. per 24 hours. 


hours, 184 mg per 100 ml.; three hours, 135 mg per 100 ml. 
Other results are summarized in Tables I and II. Approxi- 
mately six months later the patient was admitted to the hospi- 
tal in September, 1974, for deep vein thrombosis in the left 
leg. Retrograde vein catheterization via the right femoral vein 
was performed. The results of the testosterone concentrations 
in different samples are shown in Table III. Repeat pelvic 
examination and ultrasound examination were unable to de- 
tect any abnormalities of the internal pelvic organs. One week 
after discharge from the hospital, the patient returned with 
symptoms of deep vein thrombosis in the opposite leg. . 

On physical examination this 46-year-old woman was 6 feet 
2 inches tall. Weight was 320 pounds. Her voice was resonant 
and low pitched. Temporal balding and extensive loss of scalp 
hair were present. Beard growth covering chin, upper lip, and 
cheeks was noted. The breasts appeared normal for her age. 
The abdomen was markedly obese, with dark curly hair grow- 
ing up to the level of the umbilicus. On pelvic examination the 
escutcheon was male in character, and the clitoris measured 
14% cm. in diameter and 4 cm. in length. Adnexa were not 
palpable because of extreme obesity. i 

Laparotomy disclosed that the left ovary was replaced by a 
tumor mass measuring 8 by 4 by 5 cm. Histologic findings 
were characteristic of a hilus cell tumor. Total abdominal hys- 
terectomy and bilateral salpingo-oophorectomy were per- 
formed without difficulties. The hematocrit, hemoglobin, and 
uric acid decreased postoperatively and have remained low, as 


seen in Table I. The peripheral testosterone concentration 
has declined tenfold and the patient has remained 
asymptomatic without evidence of thromboembolic disease or 
erythrocytosis. Shaving of facial hair has declined in fre- 
quency to twice a month and growth of scalp hair has in- 
creased considerably. Testosterone was measured by 
radioimmunoassay with the testosterone kit from Wien Lab- 
oratories. 17-Ketosteroids were measured by the Zimmerman 
reaction and 17-hydroxycorticosteroids by the Porter-Silber 
method. All other hormonal determinations were carried out 
by radioimmunoassays, developed in the radioimmunoassay 
laboratory of Strong Memorial Hospital. 


Virilization was associated with obesity, diabetes mel- 
litus, polycythemia vera, and hyperuricemia in this 
menopausal woman. 

Clinical palpation and ultrasound failed to detect a 
relatively large mass. Retrograde vein catheterization, 
with selective blood sampling for testosterone determi- 
nations, led to precise localization of the ovarian 
tumor. The testosterone concentration in left ovarian 
vein blood was ninefold higher than in peripheral 
blood. The concentration gradient of 3.3 from the con- 
tralateral right ovary to peripheral blood probably re- 
flects collateral circulation, or inaccurate cannulation. 
Base-line values for 17-ketosteroids were slightly ele- 
vated and did not significantly respond to low-dose or 
high-dose dexamethasone suppression. In contrast, 
17-hydroxycorticosteroids decreased appropriately 
after low-dose dexamethasone and further after 
high-dose dexamethasone. These results point clearly 
toward an ovarian abnormality with adequate adrenal 
responsiveness to dexamethasone suppression. 

In summary, long-standing testosterone production 
due to a virilizing ovarian tumor may provoke in- 
creased erythropoiesis with hyperuricemia. Develop- 
ment of recurrent deep vein thrombosis as a late com- 
plication of masculinizing ovarian tumors is probably 
related to increased blood viscosity in polycythemia 
vera. Early diagnosis and surgical ablation of the P i 
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Table III. Testosterone concentration in venous blood serum 


Left ovarian Right ovarian 
Peripheral vein vein vein 
416 






Inferior vena 
cava L4 





Inferior vena 
cava L, 
800 


Serum testosterone 3,700 1,360 940 
(ng./100 ml.) | 
*Normal, 23 to 103 ng./100 ml. 
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Plasma immunoreactive estrogen measurements 


To the Editors: 

The article in the August 1, 1976, issue (AM. J. 
OBSTET. GvNECOrL. 125: 889, 1976) on plasma im- 
munoreactive estrogen measurements by Duenhoelter 
and associates, poses a number of conclusions that I 
feel are ill founded from the data presented and 
further compromised by the analytic methodology 
employed. This seems particularly disappointing since 
the study starts with an excellent retrospective and 
prospective protocol involving a large number of 
high-risk obstetric patients. 

l. The method of Gurpide and associates is, as the 
authors stated, very nonspecific and in Gurpide’s 
hands measured about nine different estrogenic 
steroids. It is likely that even more forms are mea- 
sured, in that the interaction of several of the estrogen 
conjugates was not investigated by Gurpide. However, 
unless the authors employed the identical antibody 
used by Gurpide, we have no way of knowing, from 
this report, what they were measuring in their study. 
Data to determine the specificity of the assay (e.g., anti- 
body cross-reactivity, recovery, parallelism) are fun- 
damental to the report of an investigation in which a 
radioimmunoassay is utilized. Also, the intra-assay 
standard deviations obtained from only eight replicates 
are of questionable validity, and the more important 
interassay variance and the confidence limits of each 
assay are not given. The proper analvsis of radioim- 
munoassay data should always provide for the estima- 
tion of the confidence limits of each result. 

2. While utilization of the method of Gurpide would 
allow for the assessment of the utility of plasma im- 
munoreactive estrogen levels in the care of high-risk 
obstetric patients, I think it is quite unfortunate that 
the authors were content to limit the significance of 
their study by the use of an assay method that pre- 
cluded quantitation of unconjugated estriol, as op- 
posed to an unknown conglomerate of more than a 
half dozen estrogenic steroids. The intuitive reasoning 
given for measuring multiple estrogens and their 
metabolites is not supported by a number of studies 
that have emphasized that unconjugated estricl levels, 
as measured in the peripheral maternal circulation, 
are known to correlate closely with fetal adrenal 
steroidogenesis and the fetal corticotropic mechanisms 
that regulate it. Recent reports with the use of proce- 
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dures that measure only unconjugated estriol in 
plasma indicate that unconjugated estriol levels 
provide more useful information than total estriol 
provides and that because of its high clearance rate 
plasma unconjugated estriol is a sensitive indicator of 
changes in fetal-placental estrogen secretion and may 
be more sensitive than total estriol in the detection of 
fetal diszress. Plasma unconjugated estriol also has the 
advantage of being cleared by the liver rather than the 
kidneys and not being subject to appreciable diurnal or 
postural variations. All three of the authors’ method 
selection criteria should apply equally well to the latest 
procedures for measuring unconjugated estriol. I 
would certainly contest their intuitive feelings that 
measurements of a hodge-podge of estrogenic steroids 
are more likely to reflect fetal health by mitigations of 
spurious aberations in maternal estrogen metabolism. 

3. It would have been desirable if the data on the 16 
cases of Group A, the results of which influenced the 
decision to effect delivery, were presented for exam- 
ination, e.g., were any of the nine perinatal deaths in 
this group? 

4. Their conclusion from the data of Tables V and 
Vi and Figs. 2 and 3 that all of the Group A and three 
of the Group B perinatal deaths could not have been 
prevented through utilization of their immunoreactive 
estrogen data is certainly contestable, since the values 
were, in fact, normal only for single pregnancies and 
were not normal for twin pregnancies. As to the state- 
ment that 10 women of Group B would have been 
delivered 28 days or more prematurely if the manage- 
ment had been based solely on the estrogen mea- 
surements, the critical reader would like to see these 
data and to be able to judge their validity. 

5. The authors’ conclusion that the data from Cases 
4,5, and 6 of Group A demonstrate that some cases of 
fetal distress cannot be recognized from plasma estro- 
gen levels is certainly true but ill founded from their 
data. All of these cases were twin pregnancies in hyper- 
tensive women in whom levels were not normal to 
begin with (for twin pregnancies) and in whom pre- 
dictably variable renal excretion rates for the various 
unknown conjugates measured would only illustrate a 
particular pitfall in measuring total plasma estrogen 
levels. Also, Cases 3 and 4 of Group B (Table VI) were 
not normal for twin pregnancies. 

6. Case 1 from Group A listed in Table V is usef/as 


«e. 


Volume 129 
Number 4 


an example of the irrelevance of plasma immunoreac- 
tive estrogen levels in reflecting fetal distress, when the 
data giveh do not suggest that there was any fetal dis- 
tress in utero or that the death was not attributable 
simply to prematurity. 

7. Also, Case 3 in Table V is more nearly an example 
of relevance rather than irrelevance, in that the appar- 
ent distress in utero would not have been caused by the 
tetralogy of Fallot and in good hands the usual tetral- 
ogy would not be expected to cause death at two days. 
The distress shown by the estrogen pattern probably 
was caused by pre-eclampsia, and the infant may in- 
deed have been in better condition a week earlier. 


8. The statement that no perinatal loss could have . 


been prevented with the appropriate utilization of se- 
rial plasma immunoreactive estrogens in those Group 
A patients with abnormal estrogen levels which were 
not known until the mother went into labor is particu- 
larly puzzling and, I feel, irrelevant if the object of the 


study was to evaluate the correlation of the assay results ` 


with the clinical outcome. The fact that the protocol 
did not provide for ihe appropriate use of the data 
(e.g., next-day follow-up and focusing of attention on 
the status of those particular patients) should not lead 
to the conclusion that the data were of no value. | 

9. Reinterpreting the data given on page 891 and 
in Tables V and VI shows that normal patterns oc- 
curred in 260 patients (rather than 263) of Group A, 
with one death (rather than the four calculated from 
the given survival rate), with three deaths (rather than 
the calculated five) in Group B, providing perinatal 
mortality rates of 3.8 and 11.9/1,000, respectively, a 
significant difference. Further, after reinterpretation 
of Tables V and VI, only one of Group A and none of 
Group B showed normal estrogen patterns, the re- 
maining cases either being abnormal or becoming ab- 
normal during the pregnancy. 

10. Even with the use of the authors' criteria of es- 
trogen abnormality, it appears that there were seven 
deaths (Cases 1, 5, 6, 7, 8, 9 and 10) in the Group B 
patients with abnormal levels (rather than five as stated 
in the text) and four (Cases 2, 3, 7, and 8) rather than 
five deaths in the Group A patients with abnormal 
levels. Again, after reinterpretation of the data in Ta- 
bles V and VI and from page 891, there would have 
been 55 patients in Group A with abnormal estrogen 
values, with eight deaths (rather than 52 and five), and 
55 patients in Group B with abnormal estrogen levels 
with 10. deaths (rather than 53 and five), resulting in 
perinatal mortality rates of 145.5/1,000 for Group A 
and 181.8/1,000 for Group B. This difference is also 
Significant, and it is not illogical to reason that the dif- 
ference in mortality rates between the patients with 
normal patterns in Groups A and B was the result of 
delay or avoidance of elective delivery in Group A 


‘based upon the normal pattern and that the difference 


in the mortality rates in patients with abnormal estro- 


f 
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gen patterns between the two groups was the result of 
elective interruption of pregnancy in Group A patients 
based upon knowledge of the abnormal patterns. 
Without a more complete correlative presentation of 
the patient data, the reader is not left with any better 
speculations. Certainly, the differences in mortality 
rates between those with normal and those with ab- 
normal estrogen patterns in both groups are impres- 
sive. 

11. It would have been helpful for the authors to 
have presented more of their vital patient data, to allow 
for a desirable examination and perhaps challenge by 
others. For example, the reader deserves to know more 
about the patients shown graphically in Fig. 4: How 
valid are the data in Cases 2 and 3 and the early data in 
Case 1, and what kinds of patients were those in Cases 
2 and 3? I suspect the authors did not intend to say in 
Cases 4; 5, and 6 of Fig. 4 that there was "fetal growth 
failure.” Furthermore, correlating small-for-gesta- 
tional age infants with intrauterine fetal distress is very 
dubious, and I am aware of no one in the literature ` 
who has advocated an early delivery based exclusive- 
ly on an abnormal estrogen pattern-unconjugated, im- 
munoreactive, or otherwise. 

I would not have been too surprised if the authors' 
study did indeed show that so-called plasma im- 
munoreactive estrogen levels do not provide informa- 
tion useful in improving the perinatal mortality rates of 
high-risk pregnancy, but, from the data available and 
their inconsistencies in interpretation, one could 
hardly make that judgment. 

The data presented also could not be used to suggest 
that increased perinatal deaths and morbidity may 
occur if patient management protocols rely heavily on 
immunoreactive estrogen levels in patient manage- 
ment. It is my suggestion that the clinical journals 
apply more strigent criteria to the presentation of lab- 
oratory and clinical data, especially for studies in which 
aooaa techniques are used. 

i Alan S. Clepper, M.D. 
Director of Laboratories 
The Medical Center 
710 Center Street 
Columbus, Georgia 31902 


Reply to Dr. Clepper 


To the Editors: . . 

We appreciate the opportunity to respond to Dr. 
Clepper. Regrettably, we find his letter to be confusing, 
ambiguous, and filled with dogma borne of intuitive 
reasoning—characteristics that also describe the cur- 
rent status of the utility of estrogen measurements in. 
the obstetric management of the gravid woman whose 
fetus is at high risk. 

First, Dr. Clepper misinterpreted the intent of our 
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study, although our goal was stated clearly in the' 
manuscript. He assumed, erroneously, that we at- 
tempted “to evaluate the correlation of the assay results: 


with the clinical outcome." Rather, our goal was to as- 


certain 1f perinatal deaths and: morbidity could be re- 


duced through knowledge of the levels of im- 
munoreactive estrogens in maternal plasma. 

Specifically, we did not seek to ascertain if a re- 
lationship exists between maternal estriol levels and 
fetal well-being or neonatal outcome but rather to de- 
termine if such information is useful for selecting op- 
.timal delivery time as evidenced by a reduction in 
perinatal morbidity and/or mortalitv rates. 

Second, we question the validity of Dr. Clepper's 
conclusion that "unconjugated estriol levels, as mea- 
 sured in the peripheral maternal circulation, are 
known to correlate closely with fetal adrenal ste- 

roidogenesis. . ." We find no evidence to support this 
statement or his conclusion that the "fetal corticotro- 
pic mechanisms that regulate it" are well known. One 


of the fundamental, but unanswered, questions in fetal. 


endocrinology is the mechanism(s) of the trophic con- 
trol of fetal adrenal growth and the rate of synthesis of 
the fetal adrenal steroids. Recently, for example, it was 
shown that fetal plasma levels of BOT Hevorncole py: 
hormone (ACTH) decrease as gestation progresses.’ 
This constitutes a paradox since fetal C,9-steroid secre- 
tion and adrenal weight increase massively during the 
last eight weeks of human pregnancy. Many inves- 
tigators have suggested that a second trophic agent, 
ie, one in addition to ACTH, must stimulate fetal 
adrenal growth and steroidogenesis, Some have spec- 
ulated that this second agent is human chorionic go- 
nadotropin; others, that it is growth hormone; and 
yet others, that it may be prolactin? This unresolved 
issue of fetal adrenal trophic control is of immediate 
interest since one of the enigmas of estriol production 
rates is the observation that when a fetus is com- 
promised—some have said “stressed”—estriol levels 
commonly decline, presumably due to a decrease in 
fetal steroid precursor secretion, an event opposite to 
the adrenal response to stress in the adult "flight or 
fight" phenomenon. This apparent discrepancy still 
awaits a satisfactory explanation. 

. Third, we question the validity of Dr. Clepper' s con- 
clusion that the measurement of free estricl is prefer- 
able to the measurement of total estriol in 24. hour 
' urine specimens or to the measurement of a group of 
estrogens, including conjugates, in maternal plasma. 
Dr. Clepper acknowledges that the metabolic clearance 
rate of unconjugated plasma estriol is large. Thus, pul- 
satile secretion of estriol by the placenta could give rise 
to widely fluctuating levels of maternal plasma uncon- 
jugated estriol without a change in fétal adrenal pre- 


cursor production, in the aromatizing capacity of the 


placenta, or in the hour-to-hour or day-to-day rate of 
synthesis of estriol. Such an unfortunate artifact can be 
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mitigated by measuring simultaneously a variety of es- 
triol conjugates in matérnal plasma, whose longer half 
lives allow for a more accurate assessment of the aver- 


age secretion rate. Speroff and associates! have also 


recently argued in favor of this view, but unfor- 
tunately, they erronéously presumed that we had 
measured unconjugated estriol in plasma. For these 
reasons we question Dr. Clepper's conclusion "that un- 
conjugated estriol levels provide more useful informa- 
tion than total estriol. " We are unaware of any 
prospective study that has established the usefulness 
of measuring unconjugated or total estriol in plasma 


. or total estriol in 24 hour urine specimens in the 


management of gravid women whose’ fetuses are at 


high risk. It has not been proved that such measure- . 


ments provide new information that allows judgments 
to be made which result in a reduction of perinatal 
morbidity and/or mortality rates. If Dr. Clepper has 


such information, he. should supply it at once. We sus- , 


pect that no such information is available. 

‘To avoid the pitfall of large fluctuations in plasma 
unconjugated estriol which result from pulsatile secre- 
tion, from ‘transient variations in the rate of placental 
secretion, or from transient alterations in estriol clear- 
ance (as the consequence | of changes in position and 
renal function), it is likely that the best method for 
estimating estriol secretion, short of in vivo isotope- 
dilution studies, is the measurement of total estriol in 
24 hour urine specimens. Unfortunately, the complete 
and accurate collection of 24 hour urine samples is 
difficult for many women. Fortunately, two separate 
laboratories have confirmed that the measurements of 
estrogens | in plasma with the antibody and techniques 
used in our study have a high degree of correlation 
with 24 hour total urinary estriol.* 8 Thus, the method 
of Gurpide and associates appears to us to represent a 
good’ technique for monitoring placental estrogen 
produgtion. 

The standard deviations of eight ‘replicate plasma 


estrogen measurements were computed at each of five 


different levels. A decrease in the coefficients of varia- 
tion was oBserved'with increasing estrcgen levels. More 
than eight replicates were not performed because each 
of the samples was taken from one patient rather than 
from a plasma pool. When the massive variation in 
estrogen levels among normal gravid women as well as 
the extent of the day-to-day variation in estrogen levels 
in the same normal pregnant woman is considered, 
surely Dr. Clepper does not believe that intra-assay 
variations less than those observed in this study could 
possibly be important in addressing the problem at 
hand or in changing the outcome of our study. | 

In order to develop criteria for establishing that an 
estrogen level was presumed "abnormal" and that such 
a level or pattern could form the. basis for recommend, 
ing therapeutic intervention,. namely, obstetric deliv- 
ery, we were obliged to construct arbitrary D cin 
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From our own experience and that of others, we con- 
cluded thgt a fall of 40 per cent or mote in the estrogen 
level from a previous value (and confirmed in a sub- 
sequent specimen) or persisterit levels of less than 20 
ng. per milliliter after 34 weeks' gestation were reason- 
able criteria for advising the obstetrician to consider 
effecting delivery. Moreover, on the basis of tliese 
criteria, the results in the two groups of patients, 1.€:, 
those in whom estrogen levels were reported (Group 
A) and the control group in whom estrogen levels were 
evaluated retrospectively (Group. B), could be com- 
pared and evaluated. According to this protocòl, the 
physicians managing the patients of Group A were 
promptly informed of all plasma estrogen results. In 
several instances the physicians did not effect delivery 
when abnormal estrogen levels (as defined above) were 
found if clinical data were consistent with the view that 
the fetus was healthy. In each of these cases, the estro- 
gen resülts were reported to physicians personally so 
there was no doubt that the information was available 
in formulating the management of each patient. 

Dr. Clepper raised à question as to the "appropriate 
use of the data." We evaluated each perinatal death 
including those of Group A, i.é., the reported group, 
retrospectively to determine if plasma estrogen levels 
gave an independent indication of fetal jeopardy. This 
Was precisely. the reason for creating the control group 
(Group B), in whom the estrogen results. were not rê- 
ported but only evaluated retrospectively. We antici- 
pated that the. perinatal mortality rate would have been 
higher in the control group if estrogen measurements 
provide new information that is of significant utility in 
choosing patient management. This was not the case. 

It is stated in our report that iti 16 Group A cases the 
results of immunoreactive estrogen measurements 
influenced the decision to effect delivery. Obviously, in 
these cases abnormal estrogen levels together witli clin- 
ical findings led physicians to intervene. 

Dr. Clepper. also questioned whether twin pregnan- 
cies cari be monitored through analysis of estrogen 
levels, Interestingly, others have raised the same ques- 
tion as to the utility of estriol measurements in the 
management of pregnancies cotnplicated by Rh- 
isoimmunization,” * hypertension," !? pregnaricy- 
induced hypertension,» !? and diabetes.!*^ “ The in- 
terpretation of the relevance of estrogen leyels in'twin 
pregnancies is indeed difficult as we believe it to be in 
all high-risk pregnancies. Five of the perinatal deaths 
in the "reported" Group A and three in the "unre- 
ported" Group B were one or both of a set of twins. In 
our report the clinical data and estrogen levels were 
presented so that the reader could come to his own 
conclusion. We do not exclude twins from the category 
of high-risk pregnancy, and we did not exclude these 

cases or these perinatal deaths from this study. If one 
excludes the twins from the “reported” Group A (Ta- 
ble "Nano Fig. 2), four perinatal deaths remain: Case 1 
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was associated with normal estrogen levels, but the in- 
fant died of a malformation incompatible with life; in 
Case 2 anencephaly was present; in Cases 7 and 8 labor 
began before abnornial estrogen values were available 
to tlie physician. The outcome of an infant with the 
severe form of tetralogy of Fallot, according to Dr. 
Clepper, might have been better if the baby had been 
delivered earlier. We cónsider this highly speculative. 
This baby weighed 3,000 grams, an appropriate weight 
for gestational age and had an Apgar store of 6/9 but 
recuired emergency surgical treatment after less than 
one day of life because of the cardiac malformation. 
Dr. Clepper concludes from the estrogen patterns in 
this case that there was fetal distress which he 
presumed to be due to the pre-eclampsia. We also con- 
sider this highly speculative. We do not share his con- 
clusion that the outcome of the infant would necessar- 
ily nave, been better a week earlier. Therefore, we again 
conclüde that in no instance were estrogen assays 
among the gravid women of the reported Group A 
beneficial in selecting a better management for these 
patients. In order to address Dr. Clepper's critism, a 
similar analysis of the Group B pregnancies is manda- 
tory: If the perinatal deaths from three twin gestations 
are omitted (Table VI and Fig. 3'), seven deaths re- 
main; under the previously deliniated premises of this 
study; only one of these may possibly have been saved 
(Case 8). If the abnormal estrogen results in Cases 9 
and 10 had been reported, these would not have been 
available until the day of fetal death. 

` Even with Dr, Clepper's interpretation, i.e., eight 
perinatal deaths in 54 pregnancies of Group A 
(perinatal mortality rate, 148.1 per 1,000) and 10 
deaths in 58 pregnancies of Group B (perinatal 
mortality rate, 172.4 per 1,000), there is still no statisti- 
cal difference between these groups, contrary to Dr. 
Cle»per's statement. Using a 2 x 2 table and a chi 
square test, we find the p value to be between 0.7 and 
0.8. Obviously one can not attach significance to such a 
value. 

Dr. Clepper' s last question concerns results depicted 
in Fig. 4. In this graph we illustrated the association of 
normal estrogen patterns which were found before the 
delivery of small-for-gestational age infants. Yes, we 
do believe that the fetus with intrauterine growth re- 
tarcation is in distress. Abnormal estrogen levels and 
abnormal estrogen excretion were previously thought 
to be diagnostic of “fetal jeopardy,” “placental insuf- 
ficiency," "fetal distress," or "abnormal function of the 
fetoplacentomaternal unit." The fetus with growth re- 
tardation sufficiently severe to be less than the 
ninetieth percentile in weight—in our opinion—is not 
healthy. 

We suggest that the difficulties which attend the 
selection of a better management protocol for gravid 


. women whose fetus is at risk by means of measuring 


maternal estrogen levels are best characterized by the 
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deficiencies i in Dr. Clepper s letter: Erroneous assump- 

tions, intuitive reasoning, lack.of data, and absence of 

controls characterize both this field and his, analysis. 
ub Johann H. Duenhoelter, M.D. 

Paul C. MacDonald, M.D. 

Depar ‘tment of Obstetrics and Gynecology 

Southwestern Medical School — 

The University of Texas 

Health Science Center at Dalias 

5323 Harry Hines Boulevard 

Dallas, Texas 75235 
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Primary prostaglandins in amniotic fluid 
To the Editors: | À 

In 1973, Turnbull and I! first reported that concén- 
trations of prostaglandin E (PGE) increased in amniotic 
fluid during labor. The recent study of Dray and 
Frydman’ is remarkable in that, three years later and 
with a totally different method, it confirms most and 

contradicts none of our previous findings. l 

We investigated orily amniotic fluid obtained at term, 
between 38 and 41 weeks' gestátion, and explicitly re- 
ported zhat concentrations of PGE, were below 0.5 ng; 
per milliiter before the onset of labor. This was 


confirmed.by Dray and Frydman who reported only 


concentrations «0.5 ng. of PGE, per milliliter (mean 
0.37 ng. per milliliter) at 38 to 39 weeks’ gestation and 
furthermore found that concentrations did not change 
statistically from 36 weeks until term. 

Our, gas chromatographic findings that PGE, con- 
centrations were higher during labor (range 1.2 to 17.0 
ng. per milliliter) and increased in a statistically 
significant manner as cervical dilatation progressed are 
consistent with those of Dray and Frydman, who re- 
ported somewhat higher mean levels by radioim- 
munoassay. ; 

We clearly demonstrated that the PGE fraction in 
amniotic Huid was composed of PGE, and not PGEj, 
which again corresponds to the data of xd and 
Frydman. 

In a single case with an anencephalic fetus, we 
documented an exceedingly low level («0.2 ng. per 
milliliter) of PGE; during labor, which is also consistent 
with the very low PGE; levels in three pregnancies with 
anencephaly before labor reported by Dray and Fryd- 
man. 

Therefore, I am odiei by the author s comment 
with respect to PGE concentrations before labor that, 
"These results are opposite to those of Keirse and 
Turnbull, . . . who could not detect PGE by gas-liquid 
chroma graphy in 10 out of 12 samples taken before 
the onset of labor.” Indeed, I would have thought that 
the appropriate English expression is not pl ae to” 
but "consistent with.” 

I should further point out that my associates and I? 
did no: measure PGFiq by mass spectrometry, as sug- 
gested by Dray and Frydman, but by gas-liquid 
chromatogr aphy with electron-capture detection. 

Marc J. N. C. Keirse, M.D., D.Phil. 
Departiaent of Obstetrics and Gynecology 


University of Leiden 


Academic Hospital | 
Leiden, The Netherlands 
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Reply to Dr. Keirse 


To the Editors: | 

Using a sensitive and specific radioimmunoassay, my 
colleagues and I>? have been able to measure primary 
prostaglandins at levels 20.2 ng. per milliliter. In 
our study, we? found a level of PGE: in amniotic fluid 
which increased significantly from 140 pg. per milliliter 
at 33 to 35 weeks to 318 pg. per milliliter at 36 weeks 
and showed a further slight (and not significant) in- 
crease at term (370 pg. per milliliter). 

Keirse and Turnbull" reported that “neither PGE, 
nor PGE», was detected in 10 of 12 amniotic fluid sam- 
ples” and gave the range found as <0.2 to <0.5 ng. per 
milliliter. 

The method used by Keirse and Turnbull may not 
have allowed them to measure the very low levels and 
small variations which we have reported. We wished to 
convey that our study had extended their work and 
that the use of our method of detection had clearly 
demonstrated that PGE, indeed was present in amni- 
otic fluid. 

The statement that Keirse and associates measured 
PGEiq levels by mass spectrometry was an error. 

F. Dray, M.D. 
Unité de Radiotmmunologie Analytique 
Institut Pasteur 
28, rue du Docteur Roux 
75015 Paris, France 
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Betamethasone and cortisol in prevention of 

respiratory distress syndrome 
To the Editors: 

In their March 1, 1976, article, “A comparison of two 
glucocorticoid regimens for acceleration of fetal lung 
maturation in premature labor," Whitt and associates 
reportéd that 1 Gm. of intravenous cortisol adminis- 
tered to pregnant women suppresses maternal estriol 


"- 
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levels more extensively and more rapidly than an in- 
tramuscular dose of 12 mg. of betamethasone. They 


concluded that cortisol at this dose reaches the fetal 


circulation more rapidly and achieves higher plasma 
levels and also suggested that the cortisol regimen may 
be better suited for lung maturation and prevention of 
respiratory distress syndrome (RDS). 

I would point out that this latter conclusion is not 
justified by the data presented and indeed may in- 
crease the risk of adverse effects from prenatal 
glucocorticoid therapy. Betamethasone reaches peak 
levels in both the maternal and fetal circulations by one 
hour after intramuscular injection.' Thus, there is no 
significant delay in therapy with the betamethasone 
regimen of Liggins and Howie,” particularly in com- 
parison with the minimum time of 24 hours which is 
required to observe a beneficial effect on the incidence 
of RDS. The indirect measurements by the authors do 
suggest that the large dose regimen of cortisol achieves 
higher fetal corticoid levels. However, a double-dose 
tr:al of betamethasone by Liggins and Howie? did not 
improve the efficacy of treatment, and physiologic 
stress levels of corticoids are sufficient to induce lung 
maturation in animals? Thus, there is no evidence to 
suggest that a larger dose of steroid would be more 
effective, and the adverse effects of pharmacologic 
doses of steroid in both newborn animals and human 
infants are of concern in the use of this cortisol regi- 
men.’ 

While I agree with the authors that the benefits of 
prenatal betamethasone therapy for prevention of 
RDS greatly outweigh the risks, T do not feel that clini- 
cal trials of large doses of cortisol are warranted with 
the data presently available. Furthermore, since the 
therapeutic effectiveness of high doses of cortisol is 
"neither supported nor negated by this study," it 
should be re-emphasized that this regimen should not 
be considered for routine prenatal therapy. 

Philip L. Ballard, M.D., Ph.D. 
Department of Pediatrics ` 
University of California at San Francisco 
San Francisco, California 94143 
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Cost-benefit ratio of exfoliative cytology of the 
cervix 


To the Editors: 

As a practicing physician, I have become disturbed 
over the years with the progressive increase in articles 
of statistical absurdity in otherwise excellent journals. 
Unfortunately, most of the time I am too busy taking 
care of patients and practicing medicine to sit down 
and write a letter of protest, as I am sure is true of most 
of my colleagues. In the May 15, 1976, issue of the 
JOURNAL, the article “The prevention of carcinoma of 
the cervix," by Drs. Coppleson and Brown, on page 
153 is, in my opinion, an outstanding example of the 
irrational, irrelevant, unreasonable, and otherwise just 
plain bad pseudoscientific, statistical article which more 
and more journals seem to be relying upon to fill their 
pages. 

I do not have the time or inclination or expertise to 
review every paragraph of this article, but, as a general 
criticism, let me remind the Editorial Board and the 
authors that exfoliative cytology of the cervix is not 
done in a vacuum. To attribute the entire cost of the 
office visit and laboratory fee to the exfoliative cytol- 
ogy, and whether it is positive or negative, is typical of 
the rigid, unreasoning, and irrational thinking which 
goes into so many of these statistical abstracts. It com- 
pletely excludes from that cost the fact that, in the vast 
majority of offices and clinics, that patient-undergoing 
cervical cytology will also have at a minimum, the blood 
pressure taken, the breasts checked, and some 
minimum history taken. It is certainly an opportunity 
for that individual to initiate questions or discussion of 
problems, even if the questions are not asked in the 
history. If we argue that the cost of achieving the rec- 
ommendation of the American Cancer Society to per- 
form exfoliative cytologic examinations on an annual 
basis is 625 million dollars and, according to the article, 
thereby saving 6,000 patients from death due to cervi- 
cal cancer at an annual expenditure of $166,167, then 
we must say that all of the cases of breast carcinoma 
and hypertensive disease and any other symptoms or 
signs encountered in that examination which led to a 
diagnosis and treatment of disease or disorder were 
“freebies” and that since they were free we should by 
all means continue them. This is the opposite statistica 

absurdity. | 

I do not argue with the underlying contention in the 
article that patients and physicians must decide on a 
cost: benefit ratio regarding the value of various pro- 
cedures (I vigorously disagree that this should be a 
political decision), but, in order for physicians and pa- 
tients to have adequate statistics and values upon which 
to base these judgments, we should have balanced fac- 
tual, reasonable, and well-thought-out information. As 
the computer programmers say, "garbage in, garbage 
out," and this article is garbage. 


October 15, 1977 
Am. J. Obstet. Gynecol. 


I think perhaps it is time for the editorial boards of 
many of our respected journals to re-evaluate the true 
contributions of our mathematically inclined col- 
leagues to the over-all quality of medical care. While it 
may be true that having idiot lights blinking on com- 
puters and monitors of various sorts reassures us that 
we are practicing "scientific" medicine, it is also obvi- 
ously true that mathematics does not directly apply to 
human beings. If you wish to know where 1 plus 1 
equals 3, replace the first 1 with a man and the second 1 
with a weman and use your imagination. 

Clark B. Smith, M.D. 
252 S. Howell Street 
Hillsdale, Michigan 49242 


Actinomycetes-like organisms in wearers of 
intrauterine contraceptive devices 


To the Editors: 


In a recent article, Kostelnik and Fremount (AM. J. 
OBSTET. GYNECOL. 125: 272, 1976) made reference to 
development of a tuboovarian abscess from aspergillus 
organisms in a wearer of an intrauterine contraceptive 
device (IUD). These organisms were cultured from the 
abscess material. The photomicrographs presented, 
however, do not substantiate this. The morphology of 
these. organisms is not typical of aspergillus. No acute 
angle branching of the filamentous structures is 
present, zhe organisms contain no recognizable septae, 
and they are thinner than the classic aspergillus 
hyphae. The microorganisms depicted in the photo- 
micrographs appear characteristic of actinomycetes. 

We have observed actinomycetes-like organisms in 
cervicovaginal (Fast) smears from over 230 women 
wearing IUD's.! These organisms have been cultured 
in three cases and each case proved to be Actinomyces 
israelii. Furthermore, eight fast smears from this group 
were studied with fluorescein-conjugated antisera to 
Actinomyces israeli and these showed specific im- 
munofluorescence. Recently, we reported on tissue lo- 
calization of these organisms.” In the majority of Fast 
smears with actinomycetes, the organisms have been 
superficially located around the IUD on the surface of 
the endometrium. In a few cases, however, the or- 
ganisms have been found in pelvic abscesses. These 
observations are in conformity with those of Kostelnik 
and Fremount and others.*~® 

We believe that Actinomyces israelu organisms can be 
recognized in Papanicolaou-stained Fast smears. In the 
majority of cases they probably represent an infestation 
of the lcwer genital tract. In a few instances they may, 
however, be more significant and pathogenic, leading 
to tuboovarian abscess formation or dissemination of 
the infection. The therapeutic implications of the 
presence of an anaerobic actinomycetes infection (simi- 
lar to true bacteria) rather than an aerobic aspergillus 
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infection (a true fungus) i in association with IUD usage 


are obvieus. l : 


Fellow, Pathology 
The Johns Hopkins Hospital- 
Baltimore, Maryland 21205 REO 4. 7 

EE Prabodh K. Gupta, M.D. 
Assistant Professor S wo ss 
Division of Cytopathology 
Department of Pathology 
The Johns Hopkins University School of M edicine 
Pathologist : - D. 
The Johns Hopkins Hospital ia 
Baltimore, Maryland 21205 
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Reply to Drs: Luff and Gupta 


_ To the Editors: 
We thank Drs. Luff and Gupta for banging to our ` 
attention the possibility that what we reported on page . 


272 in the May 15, 1976, issue of the AMERICAN Joun- 


' NAL OF OBSTETRICS AND GYNECOLOGY to be: PETE MOS 


is actually actinomycosis. 


Further review of the histopathology indicates tháta ` 


mixed infection consisting of Actinomyces sp. and 
probably Lactobacillus bifidus was present. The misdiag- 
nosis of aspergillus was made on the basis of the follow- 
ing criteria: (1) the presence of robust, septate hyphae; 


^ (2) the pure culture of aspergillus as reported by bac-- __ 


teriology; (3) the confirmation of aspergillus .by the 
Pennsylvania .State Laboratory; (4) the absence: of 
growth on anaerobe cultures. 

After extensive review of our material and fuirther 


consultation with Dr. Margarita Silva of the: Depart- 


Ronald D. Luff, M.D., M.P.H: | 


. 9. Brenner; . R. Ww. 


_ ment of Mycology of Columbia university College of 


Physicians and Surgeons, the following conclusions 


were reached: 


1. :A mixed infection was présent which consisted of 
Actinomyces sp. : and a bacierium, probably Lactobacillus 
bifidus. This is “a dichotomously branched micro- 


aerophilic bacterium very commonly associated with 
actinomycotic pranues (Silva; M. Personal communi- 


'cation). . l ' d 

2. The. robust, thick-walled hyphae, ‘although 
strongly suggestive of aspergillus, were somewhat be- 
neath the acceptable size range for this organism. 

: $. The failure to culture actinomyces in’ the 
anaerobe jars was due to failure to keep the cultures 
long enough. The jars were opened after.three days of 
incubation. It was assumed that the cultures were incu- 
bated for a longer period of time. This makes the point 
that when actinomyces or related organisms are sus- 
pected, cultüres should be kept for at least two weeks. 
‘It might be good laboratory practice to routinely make 


duplicate anaerobe cultures at the time of incubation ' 


and retain one fora longer period of time (at least two 


yw 
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weeks) in order to completely rule out other organisms. 


4. The pure culture of aspergillus as reported by the 
Bacteriology ‘Laboratory could have been due to a 
mixed culture from the clinical material or to contami- 


' ation. Silva (personal. communication) has demon- 


strated that a common source of aspergillus contamina- 


tion in obstetric-gynecologic specimens is the presence 


‘of aspergillus spores on the wood of “sterile” swabs 
used io take arid or transport these specimens. 
^ j F. V. Kostelnik, M.D. 
ye CHR (07 Henry N. Fremount, Dr.P.H. 
Sacred Heart Hospital — "^ ds 
Allentown, Pennsylvania 18102 
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PERINATAL MEDICINE: Review and Comments 


Now you can have a review of significant international literature on 
perinatology right at your fingertips! The first in a series of important 
volumes, this book presents summaries and comments on significant 
articles which have appeared during the year 1974. The authors have 
carefully selected these exceptionally informative articles from a wide 
variety of sources to provide you with information on more than 15 
different subject areas of perinatal medicine. The three authors (a 
pediatrician, a physiologist, and an obstetrician) use their valuable 
knowledge and experience to relate the findings of these articles to 
other studies and to practical clinical problems you might encounter 
in your practice. The most recent developments are discussed in light 
of earlier studies — giving you a total view of this growing field. 
Among the many fascinating topics examined are: fetal metabolism, 
nutrition, fetal oxygenation, placental growth, fetal monitoring, birth 
injuries, respiratory problems of the newborn, infection, water and 
electrolyte balance, and much more! Rely on this series of volumes to 
keep you informed of the latest advances in perinatology! 


Edited by Frederick C. Battaglia, M.D.; Giacomo Meschia, M.D.; and E. J. 


Quilligan, M.D. 1976. 146 pages plus FM I-XII, 634" x 934". 32 illustrations. 
Price, $18.50. 
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Flagyl metronidazole) 250 mg. 


Warning 25 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions describéd in the 
Indications section. 





Indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by appr riate laboratory procedures (wet 
smears and/or cultures). Also for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no Culture 
has been attempted, is an individual one. In any event, the con- 
sort should be treated with Flagyl in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagy! should not be used in the first trimester of 

pregnancy (see Contraindications). Use with discretion during 

the second and third trimesters of pregnancy and restrict to 

those pregnant patients not cured by topical measures. Flagyl 

aser is secreted in the breast milk of nursing mothers. 
is not known whether this can be injurious to the newborn. 

A pie ed lactation, an alternative method of feeding may 
elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one Study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant lymphomas as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term en) studies in the rat have been completed. 
There was a statistically significant increase in the incidence 
of various neoplasms, T mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups. — 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Pes ah 
use; total and differential leukocyte counts are recommended 
before and after treatment with the drug, especially if a second 
course is necessary. Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head- 
aches and flushing may occur. Discontinue Flagy! promptly if 
abnormal E signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
thea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
stomatitis possibly associated with a Sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, “weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic pase, dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
nausea, vomiting flushing or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
wan three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse hetween courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total and differential leukocyte counts should be made before 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. 
For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. A 
Children: 35 to 50 mg./kg of body weight/24 hours, divided 
into three doses, orally for 10 days. e. 


SEARLE! Searle & Co. ' 

San Juan, Puerto Rico 00936 ^ 
Address medical inquiries to: 

G. D. Searle & Co. . 


Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


If men suffered from the 





symptoms ot trichomoniasis, 


they'd apprecíate Flagyl. 








(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect). 

In the female, trichomoniasis is 
a multiorgan disease. Iricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Dartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
etfectively eliminate trichomonads 
from the male genitourinary tract. 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
thats something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


SEARLE Searle & Co. 
San Juan, Puerto Rico 00936 





Please see adjacent page for brief 
summary of prescribing information 642 


- Sure as a new day will dawn, 
Peri-Colace works with gentle, proven predictability 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable—gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. 


PERI-COLACE —gentle,. proven, pre- 
dictable. In capsule and liquid forms. 


PERIGOLAGE 


casanthranol and dioctyl sodium sulfosuccinate 
Gentle laxative plus stool softener 
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... Brevicon? 28-Day Tabiets - 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


INDICATIONS AND USAGE Oral contraceptives are indicated for the 
revention of pregnancy. CONTRAINDICATIONS 1. Known or sus- 
jected pregnancy (see warning No. 5). 2. Oral contraceptives 
should not be used in women who have or have had any of the 
“following conditions: a. Thrombophlebitis or thromboembolic disor- 
“Gers. b. Cerebral vascular or coronary artery disease. c. Markedly 
“impaired liver function. d. Known or suspected carcinoma of the 
. bteast. e. Known or suspected estrogen dependent neoplasia. f. 
. Undiagnosed abnormal genital bleeding. 


-J WARNINGS The use of oral contraceptives is associated with increased risk 
_| Of several serious conditions including thromboembolism, stroke, myocardial 
infarction, liver tumors, gall bladder disease and hypertension. Practitioners 

H ee ru contraceptives should be familiat with the following informa- 
ci HoN reang 












hese risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
< MSk of thromboembolic and thrombotic disease associated with the use of 
` Oral contraceptives is well established. One study in Great Britain demon- 
, Stfated an increased relative risk for fatal venous thromboembolism: two 
. British and three American studies demonstrated an increased relative risk 
_ for non-fatal venous thromboembolism. Two American studies demon- 
« Strated an increased relative risk for hemorrhagic and thrombotic stroke, 
yhich had not been shown in prior British studies. These studies estimate 
at users of oral contraceptives are 2 to 11 times more likely than nonus- 
-ers to develop these diseases without evident cause than are nonusers. 
‘Overall excess mortality due to pulmonary embolism or stroke is on the 
rder of 1 to 3.5 deaths annually per 100,000 users and increases with 
age. in a collaborative American study of cerebrovascular disorders in 
“women with and without predisposing causes. it was estimated that the 
* risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
«and the risk of thrombotic stroke was 4 to 9.5 times greater ín users than 
., nonusers. An increased risk of myocardial infarction associated with the 
.uSe of oral contraceptives has been reported, confirming a previously 
uspected association. These studies, conducted in the United Kingdom, 
und, as expected, that the greater the number of underlying risk factors 
) Coronary artery disease (cigarette smoking, hypertension, hyper- 
“cholesterolemia, obesity, diabetes, history of preeclamptic toxemia) the 
~ higher the risk of developing myocardial infarction, ala of whether 
< the patient was an oral contraceptive user or not. Oral contraceptives, 
however, were found to be an additional risk factor. The annual excess 
^; case rate of myocardial infarction (fatal and nonfatal) in oral contraceptive 
"users was estimated to be approximately 7 cases per 100.000 women 
“users in the 30-39 year age group and 67 cases per 100,000 women users 
in the 40-44 age group. in an analysis of data derived from several 
Rational adverse reaction reporting systems, British investigators con- 
::eluded that the risk of thromboembolism including coronary thrombosis is 
directly related to the dose of estrogen used in oral contraceptives. Prepa- 
«;fations containing 100 mcg. or more of estrogen were associated with a 
fer risk of thromboembolism than those containing 50-80 mcg. of 
;estrogen. Their analysis did suggest, however, that the quantity of estro- 
gen may not be the sole factor involved. This finding has been confirmed 
in. the United States. Careful epidemiological studies to determine the 
degree of thromboembolic risk associated with progestin-oniy oral con- 
. traceptives have not been performed. Cases of thromboembolic disease 
have been reported in women using these products, and they should not 
«be presumed to be free of excess risk. The risk of thromboembolic and 
thrombotic disorders, in both users and nonusers of oral contraceptives, 
"increases with age. Oral contraceptives have been considered an indepen- 
"dent risk factor for these events. The available data from a variety of 
“Sources have been analyzed to estimate the risk of death associated with 
various methods of contraception. The estimates of risk of death for each 
Method include the combined risk of the contraceptive method (e.g., 
‘thromboembolic and thrombotic disease in the case of oral contracep- 
ztés) plus the risk attributable to pregnancy or abortion in the event of 
_ method failure. This latter risk varies with the effectiveness of the con- 
traceptive method. The findings of this analysis are shown in Table 5. The 
“study concluded that the mortality associated with all methods of birth 
; control is low compared to the risk of childbirth, with the exception of oral 
“Contraceptives in women over 40 who smoke, and that the lowest mortal- 
; n associated with the condom or diaphragm backed up by early 
‘abortion. The study also concluded that oral contraceptive users who 
. smoke, especially those over the age of 30, have a greater mortality risk 
zthan users who do not smoke. 
“TABLE 1. The annual number of deaths associated with control of fertility 
«and no control per 100,000 nonsterile women by regimen of control and 
age of women are: 

























. No method 55 5.2 7.1 140 193 219 
“Abortion only 23 25 25 52 98 66 
“Pill ony- 
“honsmokers 1.3 1.4 1.4 2.2 4.5 3.1 
-Pülonly-smokers 15 16 16 108 134 589 
AUDs only 1.1 1.2 1.2 1.4 1.6 1.4 
“Traditional 

contraception only 1.1 1.4 1.9 3.7 4.7 4.0 
Traditional 
;contraception 
iand abortion 03 04 0.4 0.8 14 9.8 


“The risk of thromboembolic and thrombotic disease associated with 
“oral contraceptives increases with age after approximately age 30 
vand, for myocardial infarction, is further increased by cigarette 
Smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in 
-Oral contraceptive users is substantially increased in women age 40 
“and over, especially those with other risk factors. The use of oral 
“contraceptives in women in this age group is not recommended. The 
physician and the patient should be alert to the earliest manifesta- 
tions of thromboembolic and thrombotic disorders (e.g., throm- 
bophlebitis, pulmonary embolism, cerebrovascular insufficiency, 
Coronary occlusion, retinal thrombosis, and mesenteric throm- 
bosis). Should any of these occur or be suspected, the drug should 
-be discontinued immediately. A four- to six-fold increased risk of 
.post-surgery thromboembolic complications has been reported in 
oral contraceptive users. If feasible, oral contraceptives should be 
-iscontinued at least 4 weeks before surgery of a type associated 
‘with an increased risk of thromboembolism or prolonged immobili- 
“pation. 2, Ocular Lesions: There have been reports of neuro-ocular 
lesions such as optic neuritis or retinal thrombosis associated with 
"the use of oral contraceptives. Discontinue oral contraceptive medi- 
tation if there is unexplained, sudden or gradual, partial or complete 
toss of vision, sudden onset of proptosis or diplopia; papilledema; or 
"retinal vascular lesions; and institute appropriate diagnostic and 
therapeutic measures. 3. Carcinoma: Long-term continuous admin- 
istration of either natural or synthetic estrogen in certain animal 


women taking oral contraceptives or estrogens. One study, how- 
ever, while also noting no overall increased risk of breast cancer in 
women treated with oral contraceptives. found an excess risk in the 
subgroups of oral contraceptive users with documented benign 
breast disease. A reduced occurrence of benign breast tumors in 
users of oral contraceptives has been well documented. in sum- 
mary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. 
Close clinical surveillance of all women taking oral contraceptives is. 
nevertheless, essential. In ail cases of undiagnosed persistent or 
recurrent abnormal vaginal bleeding. appropriate diagnostic meas- 
ures should be taken to rule out malignancy. Women with a strong 
family history of breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives instead of 
other methods of contraception. 4. Liver Tumors: Sudden severe 
abdominal pain or shock may be due to rupture and hemorrhage of a 
liver tumor. There have been reports associating benign or malig- 
nant liver tumors with oral contraceptive use. This has been reported 
in short-term as well as long-term users of oral contraceptives, 
nm one study relates risk with duration of use of the contracep- 
tive. Although it is an uncommon lesion. it should be considered in 
women presenting with an "acute abdomen". The tumor may cause 
Serious or fatai hemorrhage. Patients with liver tumors have demon- 
strated variable clinical features which may make preoperative diag- 
nosis difficult, Some cases presented because of right upper quad- 
rant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory 
studies may not be helpful. Liver scans may clearly show a focai 
defect. Hepatic arteriography may be a useful procedure in diagnos- 
ing primary liver neoplasm. 5. Use in Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring: The use of female 
sex hormones—-noth estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring It has been 
shown that females exposed in utero to dietnylstilbestrol, a 
nonsteroidal estrogen, have an increased risk of developing in later 
life a form of vaginal or cervical cancer that is ordinarily extremet 
rare. This risk has been estimated as not greater than 4 per 1.000 
exposures. Although there is no evidence at the present time that 
oral contraceptives further enhance the risk of developing this type 
of malignancy. such patients should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods 
of contraception. Furthermore, a high percentage of women exposed 
to diethyistiibestrol (from 30 to 90%} have been found to have 
epithelial changes of the vagina and cervix. Although these changes 
are histologically benign, it is not known whether this condition is a 
precursor of vaginal malignancy. Although similar data ere not avail- 
able with the use of other estrogens, it cannot be presumed that they 
would not induce similar changes. Several reports suggest an asso- 
ciation between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb- 
reduction defects. One case control study has estimatec a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb-reductior defects in 
exposec fetuses is somewhat less than one in 1.000 live births. In 
the past, female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion. There is consid- 
erable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestins 
are effective for these uses. There is some evidence that triploidy 
and possibly other types of polyploidy are increased among abor- 
tuses from women who become pregnant soon after rd oral 
contraceptives. Embryos with these anomalies are virtually always 
aborted spontaneousiy. Whether there is an overall increas2 in spon- 
taneous abortion of pregnancies conceived soon after stopping oral 
contraceptives is unknown. It is recommended that for any patient 
who has missed two consecutive periods, pregnancy should be 
ruled out before continuing the contraceptive regimen. 1f the patient 
has not adhered to the prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the first missed period, 
and further use of ora’ contraceptives should be withheld until preg- 
nancy has been ruled out. if pregnancy is confirmed, the patient 
shouid be apprised of the potential risks to the fetus and the advisa- 
bility of continuation of the pregnancy should be discussed in the 
light of these risks. It is also recommended that women whe discon- 
tinue oral contraceptives with the intent of becoming pregnant use 
an alternate form of contraception for a period of time before at- 
tempting to conceive. Many clinicians recommend 3 montas. The 
administration of progestin-only or progestin-estrogen combina- 
tions to induce withdrawal bleeding should not be used as a test of 
pregnancy. 6. Gall Bladder Disease: Studies report a doubling of the 
risk of surgically confirmed gall bladder disease in users of oral 
contraceptives or estrogen for 2 or more years. 7. Carbohydrate and 
Lipid Metabolic Effects: & decrease in glucose tolerance has been 
Observed in a significant percentage of patients on oral contracep- 
tives. For this reason, predíabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives, An increase 
in triglycerides and total phospholipids has been observed in pa- 
tients receiving oral contraceptives. The clinical significance of this 
finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with oral contraceptive use. in 
some women, hypertension may occur within a few months of be- 
ginning oral contraceptive use. In the first year of use, the greva- 
lence of women with hypertension is low in users and may be no 
higher than that of a comparable group of nonusers. The prevalence 
in users increases, however, with longer exposure, and in the fifth 
ne of use is two and a half to three times the reported prevalence in 
he first year. Age is also strongly correlated with the development of 
hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to 
develop elevation of blood pressure when given oral contraceptives. 
9, Headache: The onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, of 


severe, requires discontinuation of oral contraceptives and evalua- 


discontinuing oral contracep 
ali cases of irregular weeding 
. Should be borne in mind. In 
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ign Dieecing. as in 
from the vagina, nonfunctional causes 
| i undiagnosed persistent or recurrent 
abnormal bieeding from the vagina, adeguate diagnostic measures 
are indicated to rule out pregnancy or malignancy. If pathology has 
been excluded, time or a change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estro 
gen content, while potentially useful in minimizing menstrual irregu 
larity. should be done only if necessary since this may increase the 
risk of thromboembolic disease. Women with a past history of 
oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatery or to 
become amenorrheic after discontinuation of oral contraceptives. 
Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. 11. 
Infertility: There is evidence of impairment of fertility in women 
discontinuing oral contraceptives in comparison with those discon- 
tinuing other methods of contraception. The impairment appears to 
be independent of the duration of use of the preparations. While the 
impairment diminishes with time, there is stil an appreciabie differ- 
ence in the results in nulliparous women for the oral contraceptive 
and non-oral contraceptive groups 30 months after discontinuation 
of birth control. For parous women the difference is no longer ap- 
parent 30 months alter cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures, However, in oral contraceptive failures, the 
ratio of ectopic to intrauterine pregnancies is higher than in women 
who are not receiving oral contraceptives, since the drugs are more 
effective in preventing intrauterine than ectopic pregnancies. The 
higher ectopic-intrauterine ratio has been reported with both combi- 
nation products and progestin-oniy orai contraceptives. 13. Breast 
Feeding: Oral contraceptives given in the postpartum period interfere 
with lactation. There may be a decrease in the quantity and quality of 
the breast milk. Furthermore, a small fraction of the hormonal 
agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. The effects, if any, on the breast fed 
child have not been determined. if feasible, the use of ora! con- 
traceptives should be deferred until the infant has been weaned. 
PRECAUTIONS GENFRAL 1. A complete medical and family history 
should be taken prior to the initiation of oral contraceptives The 
pretreatment and periodic physical examinations should include 
Special reference to blood pressure, breasts, abdomen and pelvic 
organs. including Papanicolaou smear and relevant laboratory tests. 
As a general rule, oral contraceptives should not be prescribed for 
longer than 1 year without another physical examination being per- 
formed. 2. Under the influence of estrogen-progestogen prepara- 
tions, preexisting uterine leiomyomata may increase in size. 3. Pa- 
tients with a history of psychic depression should be carefully ob- 
served and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral 
contraceptives should stop the medication and use an alternate 
method of contraception in an attempt to determine if the symptom 
is drug reiated. 4. Oral contraceptives may cause some degree of 
fluid retention. They should be prescribed with caution. and only 
with careful monitoring, in patients with conditions which might be 
aggravated by fluid retention, such as convulsive disorders, mi- 
graine syndrome, or cardiac or renal insufficiency. 5. Fatients with a 
past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice while receiving oral contraceptive therapy. if 
jaundice develops in any patient receiving such drugs, the medica- 
tion should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7. Oral contraceptive 
users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridexine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be de- 
pressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the inei- 
dence of folate deficiency increases with increasing gestation, it :s 
possible tha? if a woman becomes pregnant shortly after stopping 
oral contraceptives, she may have a greater chance of pena 
folate deficiency and complications attributed to this deficiency. 9. 
The pathologist should be advised of oral contraceptive therapy 
when relevant specimens are submitted. 10. Certain endocrine and 
liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives. For example: a. increased 
sulfobromophthalein retention. b. increased prothrombin and fac- 
tors Vil, Vill, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid 
binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by cot- 
umn, or T4 by E 9 Free T3 resin uptake is de- 
creased, reflecting the elevated TBG, free T4 concentration is unal- 
tered. d. Decreased pregnanadio excretion. e, Reduced response to 
metyrapone test. DRUG INTERACTIONS A reduced efficacy and in- 
crease in incidence of breakthrough bleeding have been reported in 
oral contraceptive users treated concomitantly with rifampicin. It 
has been suggested that similar effects may occur with barbiturates. 
phenylbutazone, phenytoin, ampicillin and related drugs. CAR- 
CINOGENESIS See Warnings section fo: information on the car- 
cinogenic potential of oral contraceptives. PREGNANCY KU Mid 
category X. See Contraindications ard Warnings. NURSING 
MOTHERS See Warnings. ADVERSE REACTIONS An increased risk 
ot the following serious adverse reactions has been associated with 
the use of orai contraceptives (see Warnings}: thrombophlebitis, 
pulmonary embolism, coronary thrombosis, cerebral thrombosis, 
mesenteric thrombosis, liver tumors, cerebral hemorrhage, hyper- 
tension, gall bladder disease, congenital anomalies, neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. The following 
adverse reactions have been reported in eda receiving oral con- 
traceptives and are believed to be drug related: nausea and vomiting 
(usually the most common adverse reactions, occurring in approxi- 
mately 10% or less of patients during the first cycle. Other reactions, 
as a general rule, are seen much less frequently or only occasion- 
ally ), gastrointestinal symptoms (such as abdominal cramps and 
bloating). breakthrough bleeding, spotting, change in menstrual 
flow, dysmenorrhea, amenorrhea during and after treatment, infertil- 
ity after discontinuance of treatment, edema, chloasma or melasma 
which may persist, breast changes: tendernefs, ob eie and 
Secretion, change in weight (increase or decrease), chahge in Cervi- 
cal erosion and cervical secretion, possible diminution in lactation 
when given immedately, postpartum cholestatic jaundice, migraine, 
increase in size of uterine leiomyomata, rash (allergic), mental de- 
ression, reducec tolerance to carbohydrates, vaginal candidiasis. 
The following adverse reactions have been reported in users of oral 
contraceptives, and the association has been neither confirmed or 
refuted: premenstrual-like syndrome, intolerance to contact lenses, 
change in cornea! curvature (steepening), cataracts, changes in 
libido, chorea, changes in appetite, cystitis-like syndrome, head- 
ache, nervousness, dizziness, hirsutism, loss of hair, erythema mul- 
tiforme, erythema nodosum, hemorrhagic eruption, vaginitis, por- 
phyria, impaired renal function. 5 
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s it cleanses 


BETADINE Perineal Wash, a weicome advance in 


personal care, thoroughly cleanses the anogenital 
area and, at the same time, effectively reduces or 
eliminates offensive odors. It contains no hexa- 
chlorophene, no irritating metallic salts... and is 
nonstaining and virtually nonirritating to skin 

and mucosa. 


BETADINE Perineal Wash cleanses and deodorizes 
the perineum: s After episiotomy m After gynecologic, 
urologic and anorectal surgery min the presence of 
incontinence or enuresis m |n the bedridden or neuro- 
logically handicapped @ Prior to gynecologic, obstet- 
ric and urologic examinations s During menstruation 


Convenient Kit form: Each patient gets an individual 
kit~—an 8 oz. bottle of BETADINE Perineal Wash 
Concentrate and an 8 oz. calibrated, plastic squeeze 
dispenser bottle for easy, efficient application. 


Purdue Frederick 
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We put our milk on a diet for you. 


You can even mix it thick and it won't 
get fat. That's because we took the fat 
out. Yet we kept the protein, calcium 
and B-vitamins, and fortified Carnation 
Instant Nonfat Dry Milk with vitamins 
A and D. 

since our milk starts out dry, you 
can control the balance of protein and 
solids to suit any low-fat diet. To illus- 
trate, we've prepared free diet plans 
for your patients. Each diet plan book- 
let has 12 identical, tear-out patient 
plans with general instructions, a basic 
meal plan and a sample menu. There's 
even a column for your special notes. 

Circle the numbers of the free diet 


r 
! 


plans you want and send us the cou- 
pon: 1. Pregnancy Weight Control. 

2. Reducing. 3. Cholesterol Control. 
4. Hypoglycemia. 5. Low Sodium. 

6. Bland Ulcer. 7. Diabetic. 


Send me the following free plans — 
—2—3—4—5—90-—7 (circle appropriate number) 

Send to: 

Carnation Company, P.O. Box 550, 

Dept. 7D4, Pico Rivera, Calif. 90663 


* 
NAME 
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CITY 


STATE ZIP 
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BASIC PROBLEM 





Acute nonobstructed cystitis 


E. coli, shown in the artist's conception, are the gram-negative rods re- 
sponsible for most infections of the urinary tract, particularly acute 
nonobstructed cystitis. Serological studies show that E. coli isolated from 
urine during infection are almost always the same serotypes as those 
found in the intestinal tract, where they are usually nonpathogenic. 


BASIC THERAPY 





Effective Gantanol offers clinical efficacy so basic you can start 


cystitis therapy before culture results are available. In a clinical study of 
406 patients on Gantanol, close to 9 out of 10 achieved negative urine 
cultures. (Data on file, Hoffmann-La Roche Inc., Nutley, New Jersey.) 


Convenient Many studies have shown that the simpler 


the dosage regimen, the greater the patient compliance. Gantanol pro- 
vides the convenience of simple B.L.D. dosage—and now double 


strength Gantanol DS gives your patients the added convenience of tak- 
ing only one tablet B.I.D. 


Economical The basic economy of Gantanol therapy 


has been increased even further with Gantanol DS, the double strength 
dosage form. 


Now even more convenient and economical 


Gantanol DS 


Strength 
ae sulfamethoxazole/Roche 


Tablets 
Only 1 tablet B.LD. 


Please see following page for a summary of product information. 
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fore prescribing, please consuR complete 
oduct information, a summary of which fol- 






dications: Acute, recurrent or chronic urinary 
act infections (primarily pyelonephritis, pyelitis 
1d cystitis) due to susceptible organisms (usu- 
lly E. coli. KleBsiella- Aerobacter, staphylococ-: 
Js, Proteus mirabilis and, less frequently, Pro- 
ws vulgaris), in the absence of obstructive — 
ropathy or foreign bodies. Note: Carefully coor- 
ate in vitro sullonamide sensitivity tests with 
acteriologic and clinical response; add 
minobenzoic acid to follow-up culture media 

he increasing frequency of resistant organisms 
its.the usefulness of antibacterials including. 
fonamides, especially in chronic or recurrent 
nary tract infections. Measure sulfonamide 
od levels as vanahons may occur, 20 mg 100 
should be maximum total level, 


raindications: Suifonamide hypersensitiv vity: 
egnancy at term and during nursing period, in- 
Jess than two months of age. . 


nings: de during pregnancy has not been 
ablished. Sulfonamides should not be used for 
D A beta-hemolytic streptococcal infections 
d will. not eradicate or prevent sequelae . 
umatic fever, glomeru lonephritis) of such in- 
ns. Deaths from hypersensitivity réactions, 
granu 8, aplastic anemia and other blood 
lysctasias s have been reported and early clinical 
igns (sore throat, fever. pallor, purpura or jaun- 
e) may indicate serious blood disorders. Fre- 
uent CBC and urinalysis with microscopic: - 
xamination are recommended during sulfon- 
lide therapy, insufficient data on children under 
ix with chronic renal disease. 


ecautions: Use gauliously in patients with im- 
paired: renal or hepatic function, severe allergy. 
xonchial asthma; in glucose-6- phosphate 
*'dehydrogenase-deficient individuals. in. whom . 
:: dose-related hemolysis may occur. Maintain ade- 
* quate fluid intáke to prevent ene luria and stone 
_ format ion. 
; Adverse Reactions: Blood dyscrasías: logran- 
-ulocytosis. aplastic anemia, thrombocytopenia, 
_ Jeukopenia, hemolytic anemia, purpura, hypopro- 
= thrombinemia and methemoglobinemia); allergic 
» feacuions (erythema. multiforme, skin eruptions, 
* epidermal necrolysis, urticaria, serum sickness, 
* pruritus, exfoliative dermatitis, anaphylactoid reac- 
«tions, periorbital edema, ‘conjunctival and scleral 
niection, photosensitization, arthralgia and aller- 
Gic myocarditis), gastrointestinal reactions 
ausea, emesis, abdominal pains, hepatitis, 
Jiarrhea, anorexia, paricreatitis and stomatitis), - 
NS reactions (headache, peripheral neuritis, 
ental depression, convulsions, ataxia, hallucina- 
$, tinnitus, vertigo and insomnia) misceltane- 
reactions (drug fever, chills, tòxic nephrosis 
ligura and anuria, periarteritis nodosa and 
henomenon). Due to certain chemical 
arities with some: goitrogens, diuretics 
tazolamide, thiazides) and oral hypoglycemic 
sulfonamides have caused rare instances 
production, diuresis and hypoglycemia - 
eil as thyroid malignancies.in rats following 
emi administration. Cross-sensit vey. with 
agents may exist. E 
osage: Systemic: sulfonamides s are contrain- 
ted in infants under 2 months of age (ex-- 
e adjunctively with pyrimethamine. in cangeni-. 
tal toxoplasmosis). Usual adult dosage. 2-Gm (2 
DS tabs or 4 tabs or 4 teasp.) initially, then 1 Gm. 
^or tid depending on severity. of infection. 
suai child's dosage. 0.5 Gm (T tab or teasp. y20 
bs of body weight initially, then 0.25 Gm/20 lbs. 
bd. Maximum dose should not exceed 75 mg: 
kg/24 hts. 
upplied: DS (double strength) tablets, 1 Gm suj- 
elhoxazole, Tablets, 0.5 Gm sulfamethoxazole: 
pension, 0.5 Gm sülfamethoxazole/ 
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Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND - 3 
GYNE cCOLOGY in these specially: designed 
library file cases. Two files hold an entire — 
year's issues. Designed to keep your. journal | 
copies near at hand in your office, library.. Or. 
home. 

Your case is eee bookbinder's board. in 
a rich red Kivar cover. Files are scuff- i 
resistant and. washable. E 

Lettering is stamped in gold leaf and he 
cases make a fit companion for the most 
costly binding. Tu E 

Files are reasonably pticéd-only. $42 25 each,” 
postpaid (3 for $12., 6 for $22.). Add $1.00 _ 
postage per case for orders outside U. 5. 
Satisfaction unconditionally guaranteed or vin 
money back! Use the coupon for prompt 
shipment. 


jdn Jones Box Corporation (est. 1843) 
P. O. Box 5120- 
Fuels d Pa. 19141 


Please send me, ae nM Ibay cases for 
AMERICAN JOURNAL OF OBSTETRICS AND | 
GYNECOLOGY at $4.25 each (3/$12., 6822. ) 


[] NEW SIZE. 85" x 117) sup Ibis 
OLD SIZE. (TU X 10; 2’) for copies prior to 1975 — 
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he darker side of 
ost pregnancies: 
ausea and vomiting 


the U.S. today 50% to 80% of first tri- 
ester patients experience the dis- 
omfort of nausea or vomiting of 
regnancy. For them, nausea could 
ersist, on the average, for over 

hours a day. Over half of the patients 
xperiencing vomiting may vomit 


Start her day on the 
brighter side 


Bendectin 


Each tablet contains: doxylamine succinate 10 mg.; 
pyridoxine hydrochloride 10 mg. 


helps prevent morning sickness 





e 


benaeciun 


convenient bedtime 
dosage 


works in the morning 
when she needs it most 


effective medication 
you can prescribe 
with confidence 


Bendectin 


AVAILABLE ONLY ON PRESCRIPTION 


DESCRIPTION 
Each specially coated tablet contains: 
Decapryn® (doxylamine succinate)— 


antihistamifté: 4... 261 eerie eerie 10 mg. 
Pyridoxine hydrochloride ......................... 10 mg. 
ACTIONS 


Bendectin provides the action of 2 unrelated 
compounds. Doxylamine succinate, an antihis- 
tamine, provides anti-nauseant and anti-emetic 
activity; the pyridoxine hydrochloride provides 
vitamin Bs supplementation to help avoid 
pyridoxine deficiency that may occur during 
pregnancy. Also, studies indicate Be has an 
anti-nauseant activity. The anti-emetic action of 
Bendectin is delayed by a special coating that 
permits the nighttime dose to be effective in the 
morning hours—when the patient needs it most. 


INDICATION 
Nausea and vomiting of pregnancy 


PRECAUTIONS 

Because of potential drowsiness, Bendectin 
should be prescribed with caution for patients 
who must drive automobiles or operate 
machinery. 


ADVERSE REACTIONS 

The adverse reactions that may occur are those 
of the individual ingredients. Doxylamine succi- 
nate may cause drowsiness, vertigo, nervous- 
ness, epigastric pain, headache, palpitation, 
diarrhea, disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin that is gen- 
erally recognized as having no adverse effects. 
DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe cases 
or when nausea occurs during the day: 

1 additional Bendectin tablet in the morning and 
another in midafternoon. 

HOW SUPPLIED 

Bottles of 100 


Product Information as of February, 1976 


eference: 
1. Data on file, MERRELL-NATIONAL 
LABORATORIES 6-973A (9420) 


Merrell 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 
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the language of science 


Biology of the Uterus 
edited by Ralph M. Wynn 


University of Illinois at the Medical Center, Chicago 


This important work—the only book currently avail- 
able that deals with both basic biology and clinical 
aspects of the uterus—correlates classical histology and 
embryology with biophysics, ultrastructure, and bio- 
chemistry, relating these topics to the clinical prob- 
lems of ovarian-uterine relationships and to the onset 
of labor. 748 pp., illus., 1977, $55.00 


Moloy’s Evaluation of the Pelvis 
in Obstetrics 

Third Edition 

by Charles M. Steer 


College of Physicians and Surgeons, Columbia 
University, and Presbyterian Hospital 
Revised and enlarged for this edition, this classic vol- 


ume is the definitive study on variations in the human 
female pelvis. 127 pp., illus., 1975, $15.00 


PLENUM PUBLISHING CORPORATION 

227 West 17th Street, New York, N.Y. 10011 
In United Kingdom: Black Arrow House, 

2 Chandos Road, London NW10 6NR, England 
Prices subject to change without notice. 

Prices slightly higher outside the U.S. 


11th ANNUAL 
POSTGRADUATE COURSE 


Gynecologic Pathology, 
Cytogenetics, Endocrinology 


The 11th Annual Postgraduate Course in Gynecolog- 
ical Pathology, Cytogenetics and Endocrinology will 
be held at the Pfister Hotel & Tower, 424 East Wiscon- 
sin Avenue, Milwaukee, Wisconsin from March 30-April 
5, 1978. The six day course includes a complete up- 
to-date review of endocrinology and cytogenetics in 
addition to a thorough resume of gynecological pa- 
thology. The course, which is limited to 150 registrants, 
is designed primarily as a postgraduate refresher 
course for residents, practitioners and specialists de- 
siring a current review of the pathology of the repro- 
ductive tract. Space limitation requires registration for 
the entire course. This course is approved for 55 cog- 
nate hours of prescribed credit by ACOG and meets the 
criteria for 43 hours of credit in Category | for the 
Physicians Recognition Award of the American Med- 
ical Association. A $400.00 enrollment fee will include 
68 selected 35 mm slides. The registration fee is non- 
refundable. Guest faculty will include: H. W. Jones, Jr., 
M.D., Georgeanna S. Jones, M.D., E. R. Novak, M.D., J. 
D. Woodruff, M.D. and C. Julian, M.D. 


For further details and registration, write to: Depart- 
ment of Gynecology and Obstetrics, The Medical Col- 
lege of Wisconsin, 8700 West Wisconsin Avenue, Mil- 
waukee, Wisconsin 53226 









(Winston-Salem, Mer Carolina) 

A prepaid group health pian: (Multi-specialty) - 
opened July, 1976, for employees of R.J. Reynolds 
Industries, Inc. Assured growth, continuing expansion. 
The following on nes specialists are needed: 


T INTERNISTS PEDIATRICIANS — OB/GYN 


. This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent 
hospitals. Medical. school environment. 


. Winston-Salem i is located in the Piedmont section of 
; North Carolina and is within reasonable driving 
: distances to the Atlantic Ocean and Blue Ridge 
es = Mountains. The city is noted for its cultural, 
- recreational, and college environments. 


Z2 Salary commensurate with experience, Liberal fringe 
benefits including paid vacation, CME, retirement, 
life insurance, and health coverage. Malpractice 
insurance paid. Relocation expenses paid. 


Send curriculum: vitae, including salary requirements to: 


Reid Bahnson, M.D. 
Medical Director 
W-S. HEALTH CARE PLAN, INC. 
- .250 Charlois Blvd. : 
AN Yinston-Salom, North Carolina. 2710 3. 


DO YOU WANT TO RELOCATE OR- 


| START AN OB-GYN PRACTICE IN 
CALIFORNIA? 


Would you like free opportunity 


| | information and/or. relocation TE 


“sistance? Please call. or write Mr. 
John F. McCally, Asst Director, 
Community & ‘Medical Staff Rela- 
tions, Aeneon Medical Internation- 
al, Inc., 505 North - Euclid Avenue, 


Anaheim: CA. 92801. Ui) 776 


9600. 
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Keep your T copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
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library file cases. Two files hold an entire 
year's issues. Designed to keep your journal. 
copies near at hand in your office, library, or 
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Your case is heavy: joel inde? s board in 
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resistant and washable. | 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the 1 most 
costly binding. 

Files are reasonably sud ous $4. 25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. $. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt. 
shipment. 
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puc ii: new ' edition offers. authoritative answers 
to potential problems that could affect. pregnancy: 


New 2nd Edition! | | 








Compl etely updated, this new edition exami ines various environmental influences. which 
affect the fetus — emphasizi ing detection and prevent on of prenatal infection. Discussions 
of atomic radiation, medical radi ation, infections, nutrition and systematic di isorders give 
special attention to clinical management. A thoroughly revised section on chemical. influ- 
ences offers you new information on marijuana, tranquilizers, aspirin, antibiotics, mercury 
and lead. You'll appreciate new insights on cytomegalovirus, hi istoplasmosis, and strep- 


tococcus; the psychologic experiences of the mother and their effect on the growth and . 


development of the fetus; and a new distinction between teratogenic and hadegenic 
aspects of each particular influence. 


By Roger E. Stevenson, M.D. September, 1977. 445 pages plus FM I-XH, 634" x 934", 98 
illustrations. Pri ce, $35. 00. 


ORDER BY PHONE! 


- Call 1 (800) 325- 4177 ext 10.1 in Missouri call collect — (314) yere 8370 ext. 10. 0.9amtoSpm 


(CDT), Monday through Fri iday. 


MOSBY 
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‘John L Brewer, E ditor i in Chief 
2 303, East Superior St., Chicago, Ilinois 60611 


Frederick P. Zuspan, Editor 
The Ohio State University 410 W. 10th Ave. 
Columbus, Ohio 43210 


Information for authors . | 
Submission. of contéibutions. Manuscripts should in 
: general | be sent toa particular Editor according to the fol- 
EE lowing plan: Tf it is from the southeastern. quadrant of the 
.. United States or from Canada, or if it has been presented 
` _ before one of the official sponsoring societies, to Dr. Brewer; 
l from the northeastern quadrant nduding Ohio), or if it 
is Clinical Opinion ora Letter to the Editors, to Dr. Zuspan; 
| the. nort 1 central states, any of the United States 
west of. the. Mississippi, Hawaii. Alaska, Or abroad, to Dr. 








ps All articles published i in ; this i journåt must be contributed 
E to it “exclusively. Articles. previously. published in: “another 
EI language are not acceptable. s: 


lt is assumed by the Editors that articles emanating from. 


: T particular. institution are submitted with. the approval of 
i ' requisite: authority, including all matters pertaining to 
Isid iman. studies. Articles dealing with human. experimentation 
a cannot be accepted unless the experiment was appr roved by 
the author's local Human Experimentation: Committee. 
` Statements and opinions. expressed in the articles and 
-- communications herein are those. of. the author(s) and not 
ss . necessarily those of the Editor(s) or publisher and the Edi- 
n n “tor(s) and publisher. disclaim any responsibility or: liability 
Ec for such material. Neither the Editor(s) nor the. publisher 
ee guarantee, warrant, or endorse. any. product or service ad- 
- p vertised i in this publication, nor do they guarantee any claim 
Su m made by the: manufacturer of such product or service. 
a - Manuscripts. Manuscripts should be typewritten on one 
side: of the paper only, with double spacing and liberal mar- 
s. The original and one copy of the manuscript are re- 

























and should conform to the style. of the Cumulated Index 
[edicus, viz., name of author, article title, name of periodical, 
volume, page. and year. Authors are encouraged ` to limit 
eferences to 16, except for Communications in Brief, limited 
Current Investigation and Clinical Opinion, limited to 
4 Current. Developments. for. which there is no limit. 
trations | accompanying ‘manuscripts should be num- 
ed, provided | with: suitable legends, and. marked lightly 
or ‘the! back with the author's name. Authors should. indicate 
i ^on the manuscript the approximate position of tables and 
e “text figures. 

= Tables should be typed on separate sheets of paper, not 
im the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 











uired. References should be placed. at the end of the article | 
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propriate point in the text. Captions of the tables should be 
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Ongoing clinical 
experience confirms 
a low incidence.of 
breakthrough bleeding' 
with LO/OVRAL: 


In “fresh” patients“ 
and patients switched 
from other oral 
contraceptives. 





Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 
among 1633 women, the incidence of breakthrough 
bleedingt remains aratifyingly low— an average of only 
3.0 percent in 20,312 total cycles. 


Incidence of Breakthrough Bleeding Total 


in Clinical Trials Cycles 
Cycle 1 12 24 36 20,312 
Break- 

through 


Bleeding 9.0% 3.1% 2.1% 2.3% 3.0% 


The incidence of breakthrough bleeding remained 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment." These latter patients were considered 
"fresh" if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 

Incidence of breakthrough bleeding among 

women “fresh” to oral contraceptives or 

switched from other oral contraceptives 
Switched from 

“Fresh” to Oral Other Oral Statistical 

Contraceptives Contraceptives Difference 








- Break- 


through Not 
Bleeding 2.7% 3.1% Significant 
Unsurpassed effectiveness despite low dose 

LO/OVRAL contains only 0.3 mg. norgestrel 
and 0.03 mg. ethinyl estradiol. Yet contraceptive 


- effectiveness is unsurpassed. In clinical trials among 


1633 women for a total of 20,312 cycles, only two 
pregnancies were reported. This, according to Pearl's 
formula, represents a pregnancy rate of 0.13 per 

100 woman-years usage. 


+Serious as well as minor adverse reactions have been reported following the 
use of all ora! contraceptives. The physician should remain alert to then 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, Contraindications, 
Warnings, Precautions and Adverse Reactions in the accompanying IN BRIEI 
should be carefully considered 


See important information on next page. 
Wyeth Laboratories 


m 
LO/OVRAL 


each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available... 


LO/OVRAL-28 


21 white tablets each containing 0.3 mg. norgestrel 
with 0.03 ma. ethinyl estradiol and 7 pink inert tablets. 


Both products are available in 
single-cycle Pilpak” dispensers. 























INDICATIONS AND USAGE: LO/OVRA adore prevent Sogn B ome 


wt ' ; elect to use oral contraceptives as a method of contraception " 
CONTRAINDI 





“CON CATIONS: Oral contraceptives should not be used in women with any of the following 
' conditions: 1. Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 

phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 

: suspected carcinoma of the breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiag- 

a Ud M genital bleeding. 7. Known or suspected pregnancy (see Warning No. 5). 


‘| Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo- 
embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practi- 
| toners prescribing oral contraceptives should be familiar with following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 
and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic anc thrombotic. These studies estimate 

.... that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 

*' ! without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 

=i to 3.5 deaths annually per 100.000 users and increases with age. In a collaborative American study of 

^. cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 

-. af hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 

~ was 4 to 9.5 times greater in users than in nonusers. 

: An increased risk of myocardial infarction associated with the use of oral contraceptives has been 

:: reported, confirming a previously suspected association. These studies, conducted in the United Kingdom. 

- found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 

. (cigarette smoking, hypertension, hypercholesteroiernia, obesity, diabetes, history of preeciamptic 

; toxemia} the higher the risk of developing myocardial infarction, regardless of whether the patient was 

an oral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 

"factor. The annual excess rate of myocardial infarction (fatal and nonfatal} in oral-contraceptive users 

was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 

. and 67 cases per 100,000 women users in the 40-44 age group. 

- Ih an analysis of data derived from several national adverse-reaction reporting systems. British investi- 

*. gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 

to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 

" were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 

: Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 

. This finding has been confirmed in the United States. Careful epidemiological studies to determine 

the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 

performed, Cases of thromboembolic disease have been reported in women using these products, and 

. they should not be presumed to be free of excess risk. 

The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 

- increases with age. Oral contraceptives are, however, an independent risk factor for these events. 

. The available data from a variety of sources have been analyzed to estimate the risk of death associated 

: with various methods of contraception, The estimates of risk of death for each method include the 

- combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 

5." Oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 

^ This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
;-. mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
7 exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. 

4:177. The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 

n. age after approximately age 30 and, for myocardial infarction, is further increased by cigarette smoking, 

a hypertension, hypercholesterolemia. obesity, diabetes, or history of preeclamptic toxemia. The risk of 

iL myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 

-` especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
recommended. 

The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency. coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediately. 
A four- to six fold increased risk of postsurgery thromboembolic complications has been reported in 
oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 

= ‘surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 

co). 2. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
measures. 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
certain animal species increases the frequency of carcinoma of the breast. cervix, vagina, and liver. 
Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
nodules, benign and malignant, in dogs. 

In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 

; disposing risk factors for adenocarcinoma of the endometrium {e.g., irregular bleeding at the time oral 

74: contraceptives were first given, polycystic ovaries}, nearly all occurred in women who had used a 

^. sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
suggesting an increased risk of endometrial cancer in users of conventional combination or progestin 
only oral contraceptives. . 

“>. Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. - 

5... One study, however, while also noting no overall increased risk of breast cancer in women treated with 

oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 

. benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 

. has been well-documented. 

— In summary there is at present no confirmed evidence from human studies of an increased risk of cancer 

- associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 

: 4s, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 

. appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 

: history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 

::should be monitored with particular care if they elect to use oral contraceptives instead of other methods 

- of contraception, 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 







































~ through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 

. of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 

". hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 

. "tendemess, abdominal mass or shock. 

: Afew cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 

. relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 

. Birth Defects in Offspring, and Malignancy in Female Offspring: The use of female sex hormones — both 

- estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 

It has been shown that females exposed in utero to diethylstilbestrol. a nonsteroidal estrogen, have an 

- increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 

This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 

. at the present time that oral contraceptives further enhance the risk of developing this type of malig- 

“ancy, such patients should be monitored with particular care if they elect to use oral contraceptives 

— instead of other methods of contraception. Furthermore, a high percentage of such exposed women 

{from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. Although these 

^ changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 

^ that they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex hormones and 

congenital anomalies, including congenital heart defects and limb-reduction defects. One case-control 

.. study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 

threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 

The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 

` in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 

to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
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pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 
of surgically confirmed gallbladder disease in users of oral contraceptives or estrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives, For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In somme women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop 
ment of headache of a new pattem which is recurrent, persistent, or severe, requires discontinuation 
of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding. 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
bome in mind. in undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or & change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboemboiic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Wornen with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-ir trauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a smail 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has beea weaned. 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiatio: 
of orai contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule, oral contraceptives shouid not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen-progestoge: 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop medicatic 
and use ar altemate method of contraception in an attempt to determine if the symptom is drug-related. 
4, Oral cor traceptives may cause some degree of fluid retention. They should be prescribed with caution 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reen 
tion. such as convulsive disorders, migraine syndrome, or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving o-al-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined, 8. Serum folate levels may be depresse 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver-function tests and blood components may be affected by estrogen-containing oral contraceptive: 
a. Increased sulfobromophthalein retention. 
b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 
c. Increased thyroid-binding globulin {TBG} leading to increased circulating total-thyroid hormone, 
as measurec by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test, 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism; 
coronary thrcmbosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anomalies. | 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea, usually the most common adverse reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frecuently or only occasionally); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting: change in menstrual flow; dysmenorrhea; amenorrhea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chioasma or melasm 
which may persist; breast changes: tenderness, enlargement, and secretion; change in weight (increase c 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately m; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash 
(allergic); menal depression; reduced tolerance to carbohydrates; vaginal candidiasis. e 
The following adverse reactions have been reported in users of oral contraceptives, and the association? 
has been neither confirmed nor refuted: premenstruai-like syndrome; intolerance to contact lenses; 
change in corneal curvature (steepening), cataracts; changes in libido; chorea; changes in appetite: 
cystitis like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair, erythema multi 
forme; erythema nodosum: hemorrhagic eruption: * 
vaginitis; porphyria; impaired renal function. 
ACUTE OVERDOSE: Serious ill effects have 
not been reported following acute ingestion of large ; l 
doses of oral contraceptives by young children. each tablet contains 0.3 mg, norgestrel 
Overdosage may cause nausea, and withdrawal with 0.03 mg. ethinyl estradiol, Wyeth 
bleeding may occur in females. Wyeth Laboratories Phila, Pa. 19101 
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Twelve pregnant women idene diagnostic seipie ade for suspected blunt 
abdóminal trauma. Peritoneal lavage was both safe and accurate. The lavage was negative 
in four patients. Two of these patients survived without clinical evidence of abdominal 
injuries. The absence of abdominal injuries was confirmed at autopsy in the two patients 
who subeequently died. Peritoneal lavage was positive for hemoperitoneum in eight 
patients. All eight had significant abdominal injuries. (AM. J. OBSTET. GYNECOL. 


129: 479, 1977.) 


THE CLINICAL DIAGNOSIS of blunt abdominal in- 
juries is inexact. Because delays in diagriosis and treat- 
ment increase ihorbidity and mortality rates and be- 
cause undiagnosed abdominal injuries are responsible 
for approximately 12 per cent of the deaths from blunt 
abdominal injuries,’ it is essential to promptly. diagnose 
blunt abdominal injuries.: In pregnant women the 
prompt diagnosis and treatment of abdominal injuries 


is critical if fetal survival is to be assured. Blunt abdom- . 
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inal trauma usually produces: solid-órgan injuries 
whicli characteristically induce brisk blood loss. The 
physiologic hypervolemia of pregnancy tends to am- 
meliorate the maternal response to blood loss. In con- 
trast, the fetus’ suffers early anoxia as uterine blood 


flow decreases in response to maternal blood loss.” 


Technique of peritoneal lavage 

The indications for diagnostic peritoneal lavage fol- 
lowing’ blunt trauma are: (1) abdominal signs and/or 
symptoms, (2) altered sensorium, (3) unexplained 
shock, (4) major thoracic injuries, and (5) multiple, 
major orthopedic injuries. The technique for diagnos- 
tic peritoneal lavage has been described in detail 


elsewhere.’ After bladder decompression, the lavage is 


performed througli a small, vertical, infraumbilical in- 
cision. The peritoneum is opened under direct vision ` 
and the peritoneal dialysis catheter is directed toward 
the pelvis. The catheter is then aspirated. If greater 
than 10 ml. of free blood is not aspirated, 1 L. of Ring- 
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Table I. Criteria: for interpretation—diagnostic 


peritoneal lavage l 
EE E E A E E N AEEA 
Positive” 

l. Free aspiration 1 o£ blood (> 10 ml. "n 

2. Grossly bloody lavage fluid 

3. Passage of lavage fluid through Foley. 

catheter or chest tube  . 

4. Red blood cell count 100 ,000/cu. m.m. 

5. White blood cell count >500/cu. 1 m.m. 

6. Amylase 7 175/dl. 


Indeterminatet 
l. Red blood cell count >50, 000 <100 ,000/cu. m.m. 
2. White blood cell count >100 <500/cu. m.m. 
3. Amylase >75 <175/dl. 
4. Dialysis catheter fills with. blood 


Negative 
. Red blood cell count <50, 000/cu. m.m. 
3 White blood cell count S IOU m.m. 
3. Amylase <75/dl. 


*The' presence of any criterion indicates a positive 
peritoneal lavage. 


tIndeterminate ng are repeated. 


er's lactate 1s rapidi infused into the peritoneal cavity. 
The lavage fluid is then recovered by gravity. If the 
lavage return is not grossly bloody or does not exit via 
the Foley catheter or a chest tube, an aliquot is quanti- 
tated for red blood cell; white blood cell, and aniylase 
content. The’ interpretive criteria for diagnostic 
peritoneal lavage are listed in Table I. If the lavage 
results are indeterminate, the peritoneal lavage is re- 
. peated: Only rarely (6% per cent) is it necessary to 
. repeat the a ae lavage.* 


Clinical data 


During a seven-year period (1970 to 1976), 12 seri- 
‘ously injured pregnant women underwent diagnostic 
peritoneal lavage as part of initial clinical evaluation for 
suspected blunt abdominal trauma. During this same 
period, one pregnant woman underwent exploratory 
laparotomy without peritoneal lavage. Eight patients 
sustained. injuries in automobile accidents, two were 
pedestrians, and two were injured in falls. Gestational 
periods calculated from the last menstrual periods 
ranged from eight to 39 weeks (mean, 25; median, 23 
weeks). The indications for peritoneal lavage were: un- 
explained shock (eight), abdominal signs and/or symp- 
toms (two), altered sensorium (one), and major chest 
trauma (one). In four patients the midline lavage inci- 
sion was placed above rather than below the umbilicus. 
Technical lavage difficulties were encountered in two 


patients. In each, the lavage returns were suboptimal. 


Repositioning of the peritoneal dialysis catheter cor- 
rected this in one patient. In the other, it was corrected 
by replacing the peritoneal dialysis catheter with a 
pool-tipped suction trochar. 
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Abdominal exploration was not performed in the 
four patients who had a negative peritoneal lavage. 
Two patients survived without evidence of abdominal 
injury. No abdominal injuries were found at autopsy in 
two patients with a negative peritoneal lavage, who 
subsequently died. Two thirds of the peritoneal lavages 
were positive for hemoperitoneum. At laparotomy, all 
eignt of these patients had significant abdominal in- 
juries: splenic rupture (two); liver laceration (one); 
liver laceration and uterine contusion (one); splenic 
and uterine rupture and abruptio placentae (one); 
mesenteric tear, uterine laceration, and abruptio 
placentae (one); splenic rupture, liver laceration, and 
pancreatic contusion (one); and splenic rupture, liver, 
and hemidiaphragm laceration, placental hemorrhage, 
and thrombosis (one). 

' The maternal mortality rate was 25 per cent (4 of 
12). Two patients, without abdominal injuries, died 
within one hour of admission. The late deaths oc- 
curred at three days (brain injury) and at 19 days (lung 
abscesses). Pregnaricy terminated unsuccessfully in 
eight patients (67 per cent). Six of these eight fetuses 
were previable; four died in utero, and two were deliv- 
ered by spontaneous abortion. One potentially viable 
fetus (37 weeks’ gestation) died of abruptio placentae 
secondary to uterine rupture. The other fetus of viable 
size (33 weeks' gestation) died shortly after delivery by 
emergency cesarean section of an intracerebral hem- 
orrhage secondary to a massive right parietal skull 
fracture. 


Comi ment 


The clinical diagnosis of blunt abdominal injuries is 
inexact bécause abdominal signs and/or symptoms 
need not be preserit and because the intensity of ab- 
dominal signs and/or symptoms need not correlate 
with the presence or absence of abdominal injuries. 
The initial clinical impression based upon abdominal 
signs. and/or symptoms has been reported to be inaccu- 
rate in up to 57 per cent of patients suspected of having 
blunt abdominal injuries? Wilson and co-workers? 


‘found that abdominal signs and/or symptoms were ab- 


sent in 16 per cent of nonpregnant patients without 
significant head injury and' in 43 per cent of the pa- 
tients with significant head injury who had abdominal 
injuries. According to Buchsbaum,’ abdominal signs 
and symptoms are often diminished, delayed, or E 
in pregnarit women with blunt abdominal injuries.” 
Certainly diagnostic peritoneal lavage is the best 
method of establishing the presence or absence of 
blunt abdominal injuries. Engrav and associates,? from 
this institution, found that diagnostic peritoneal lavage. 
was 98.4 per cent accurate among 1,465 patients evalu- 
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ated for blunt trauma. Although abdominal paracen- 


tesis has been advocated in the evaluation, of blunt’ 


‘trauma, it is grossly inferior to diagnostic peritoneal 
lavage and, unlike peritoneal lavage, is helpful only if 


hemoperitoneum is demonstrated. Olson and. Hil-. 
dreth? in a prospective study of 90 consecutive pa-. 


tients, found five patients with abdominal injuries who 
had hemoperitoneum diagnosed by abdominal para- 
centesis, but no clinical indications for exploratory lap- 
.arotomy, and two patients who -had positive abdom- 


inal paracentesis in whom abdominal injury was not . 


suspected strongly enough to warrant laparotomy. All 
of their patients who had a positive paracentesis also 
had a positive peritoneal lavage. In addition, 21 pa- 


, tients, without clinical indications for laparotomy, who . 


had a negative abdominal paracentesis | had a positive 
diagnostic peritoneal lavage. Buchsbaum’ believes that 


_ abdominal paracentesis is not warranted in pregnant 
. women because the gravid uterus compartmentalizes 


the abdominal.cavity and prevents the spread of in- 
traperitoneal blood and because it displaces the small 


intestine into the upper abdomen and thus theoreti- 


cally increases the risk of paracentesis.” ‘Since the la- 
vage incision into the peritoneum is performed under 


direct vision, this theoretical objection does not apply 


to diagnostic peritoneal lavage. Similarly, intra-ab- 
dominal adhesive compartmentalization from previous 


' abdominal operations, has not impaired.the accuracy 


of diagnostic pentone; lavage." 


1 
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Arrest of premature labor by isoxsuprine 
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Thirty-six patients with clinical symptoms of premature labor of unidentified obstetric cause 
were admitted to the study croup at 31.0 weeks + 0.5 of gestation. At admission the 
patients had greater than five uterine contractions per 10 minutes, a Bishop score of 
greater than 5, and distinct progesterone deficiency, as compared to 137 women with 
normal pregnancy. After the 36 patients were divided into two groups, 19 treated with 
isoxsuprine and 17 with placebo, the obstetric status and endocrine profile of the 
experimental and control patients remained similar. Intravenous dextrose (placebo) 
administered during 24 hours, followed by oral treatment, did not arrest the further evolution 
of the clinical symptoms and the regulatory imbalance of the 17 control patients. Thus, 71 
per cent of the gravid women were delivered of premature newborn infants weighing 
1,654.2 grams + 201.2 at 32.9 weeks + 1.0 of gestation. This confirmed, in retrospect, the 
assessment that the study patients as selected at admission were at high risk of premature 
labor. Three premature infants were delivered with respiratory distress syndrome and four 
died within 48 hours after delivery. In contrast, isoxsuprine treatment arrested the evolution 
of clinical symptoms and corrected the regulatory imbalance in all 19 study patients. 
However, three gravid women (16 per cent) had relapses and were delivered at 34.3 
weeks + 1.2 of pregnancy of newborn infants who weighed 2,149.6 grams + 181.5 and 
who showed normal development at six-week follow-up examinazion. The remaining 16 
newborn infants were delivered at 38.7 weeks + 0.5 of gestation with a birth weight of 
3,106.3 grams + 122.3. While the isoxsuprine regimen did provoxe hypotension and 
maternal and fetal tachycardia, these side effects did not demand the discontinuation of the 
carefully monitored treatment. Since the clinical outcome of the study was significantly 
different in the experimental and control patients, further and more extensive trials of this 
therapeutic regimen in the prevention of premature labor seem desirable. (AM. J. OBSTET. 
GYNECOL. 129: 482, 1977.) 


PREMATURITY IS the greatest single problem in labor, Coordinator Zuspan concisely formulated the 
obstetrics. ™? At a recent symposium on premature reason for slow progress in resolution: 


The real issue is to idenufy the problem, 


l i.e. which lat stem is disturbed. 
From ihe Departments of Obstetrics and Gynecology, à : y - AR pies ae ; ilvin 
Washington University School of Medicine, St. Louis, and PUS WETE SOWA ane IAU RY ASA 
Szeged University Medican School, Szeged. more rational approach to therapy could 
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In designing the present clinical trials, we focused on 
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the question of the regulatory disturbance underlying 
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Fig. 1. The circulating plasma progesterone levels of 137 normal pregnant control patients and 36 
patients in premature labor before treatment. Note that all 36 study patients had less than normal 
progesterone levels and that this average value is significantly different (P « 0.001) from the control 


values. 


ity and is probably effective in the treatment of pre- 
mature labor and that the evolution of intrauterine 
pressure (IUP) which triggers parturition is autocataly- 
tic,” we formulated a working hypothesis and tested its 
validity. | 

We have assumed that. a transient reduction in pla- 
cental P genesis (signaled bv partial P withdrawal[Pw]) 
only predisposes to premature labor because the evolu- 
tion of uterine activity provoked by this partial Pw 
further promotes Pw through the suppression of 
uieroplacental blood flow which, in turn, increases the 
IUP autocatalytically. Therefore, we examined the 
possibility that if at a moderate degree of Pw, reflected 
by the symptoms of premature labor and verified by 
radioimmunoassay (RIA), uterine activity is suppressed 
by isoxsuprine the autocatalytic promotion of Pw and 
IUP and thus clinical progress might be arrested. We 
also assumed that, once intercepted, this autocatalyt- 
ic process may remain arrested for various lengths of 
time if placental P genesis recovers from transient sup- 


pression and the increasing P levels protect the unde- 
veloped fetus from the severe consequences of the 
progressive evolution of IUP, culminating in prema- 
ture delivery. This.contention could be substantiated 
by the observation that when the precocious evolution 
of IUP and progress in premature labor are arrested, 
the P levels increase and pregnancy is maintained, in 
contrast to unsuccessful treatment, when continued Pw 
promotes the evolution of IUP, which terminates 
pregnancy. 

Of course, we also considered the opinion? ** that 
the isoxsuprine effect is transient or negligible and is 
complicated by maternal hypotension and tachycardia, 
as well as by decrease in fetal heart rate.!! However, we 
adopted the position that in a monitored trial, when 
side effects can be controlled by adjusting the level of 
treatment according to patient's tolerance, the hazards 
of prematurity far outweigh the risks of side effects. 
Nevertheless, before randomizing the isoxsuprine- and 
placebo-treated patients, we first obtained reassurance 


* 
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Table I. Obstetric history* 


Age 
(yr.) 


Isoxsuprine-treated group 
I9 


Gestational 
age (wk.) 





5 30.7 | 2.2 
1.] - 0.6 ceo BS 
Placebo-treated group} 
17 24.9 31.1 2.1 
1.2 0.8 0.3 


: November 1, 1977 
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0.8 0.2 0.2 
0.2 0.1 0.1 
0.4 0.2 0.4 
0.9 0.1 0.1 





* All values here and elsewhere are means + S.E. 


fOne placebo-treated patient had a previous premature delivery. | 


Table II. Bishop score 









Dila- 
tation 


Isoxsuprine-treated. group 


I.1 1.0 0.6 1.4 1.4 5.4 

0.1 0.2 x 0.2 0.2 0,2. ^ 0.5 
Placebo-treated group 

1.3 1.3 1.1 1.6 0.7 5.9 

0.1 0.2 0.2 0.1 0.2 6 


that the level of 3soxsuprine treatment employed is not 
only effective, but is subjectively and medically accept- 
able. l 

The results obtained so far do not, of course, resolve 
the persistent therapeutic problem of the predictable 
prevention of prematurity. Nevertheless, since this 
pilot study exposed significant basic issues and since it 
had encouraging clinical outcome, we considered re- 
. porting desirable. | 


Patients and procedures 


A total of 40 study patients were admitted to the . 


hospital with, clinical symptoms of premature labor of 
unidentified obstetric cause.” All gravid women had 
the common clinical symptoms of precocious cervical 
effacement and dilatation and three or more contrac- 
tions in 10 minutes, at a gestational age ranging from 
26 to 36 weeks. However, none of the study patients 
had cervical dilatation exceeding 3 cm., effacement ex- 
ceeding 70 per cent, or ruptured membranes, which 
are considered contraindications for treatment? Ear- 
lier studies! suggested that, in a group of patients so 
selected, those who have the greatest risk of prematu- 
rity are those who are P deficient. Thus, while the regu- 
latory syndrome of "P deficiency" has not been defined 
quantitatively as yet, of the 40 pregnant women initially 
admitted to the study, we selected those 36 who at ad- 
mission had less than normal peripheral plasma P 
levels (Fig. 1). However, the exclusion of four pregnant 
women from the study group did not affect the clinical 
outcome, since three of them were delivered of new- 


born infants weighing greater than 2,500 grams. To 
facilitate distinction between "normal" and "less than 
normal” P lévels, peripheral plasma was collected from 
137 obstetrically normal pregnant women between the 
twenty-fourth and thirty-sixth week of gestation and 
analyzed for P (in replicates) by RIA.!5 The reliability 
of these normal values, to be used as controls, was ver- 
ified by comparison with published literature!" *? based 
on sequential analysis of plasma P between the twenty- 
fourth and thirty-sixth weeks of gestation and showed 
good agreement among the different groups of pa- 
tients. 

As illustrated by Table I, the 19 isoxsuprine- and 17 
placebo-treated patients had comparable obstetric his- 
tories. The age, gestational age, frecuency of previous 
pregnancies, elective dilatation and curettage and 
spontaneous abortion, and term delivery statistics were 
similar in the two groups. Table II illustrates that at 
admission the Bishop score?! of the isoxsuprine- and 
placebo-treated patients was also similar: greater than 
5 (at a frequency of greater than three uterine contrac- 
tions in 10 minutes), indicating that these pregnant 
women at 31.0 weeks + 0.5 were in premature labor. 
This diagnostic assessment was verified in retrospect by 
the excessive prematurity rate (71 per cent) in the 
placebo-treated group. The small standard errors 
(S.E.) of the mean values (Tables I and II) reflect small 
variations in the several parameters within the two 
groups of patients. 

In order to estimate the feasibility of the study, e.g., 
that the isoxsuprine regimen employed effectively ar- 
rests premature labor and is subjectively and medically 
acceptable, the first 13 patients were treated with isox- 
suprine without placebo. However, after the efficacy of 
the regimen became apparent, the remaining 23 pa- 
tients were randomized before isoxsuprine or placebo 
treatment. The study of the placebo-treated control pa- 
tients was mandatory since the efficacy of the present 
isoxsuprine regimen has not been documented prev A 
ously with reliable evidence. The nature of the clinical * 
trial, of course, was explained to the patients and their 
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consent was obtained. Since at admission the obstetric 
history and clinical conditions of the individual gravid 
women were similar, in retrospective analysis (Tables I 


and II), the obstetric status of the two groups remained: 


similar. 

Once premature labor of unidentified obstetric cause 
was diagnosed and contraindications for attempted ar- 
rest? were ruled out, while each patient was at bed rest, 
5 ml. of blood was collected from the cubital vein for P 
assay.!® Subsequently, isoxsuprine was given intrave- 
nously in the range of 0.2 to 1.0 mg. per minute; the 
dose was adjusted individually to arrest progress in 
premature labor without serious side effects. After the 
delivery of this lcading dose during 10 minutes, the 
infusion rate was reduced to the maintenance level of 
0.1 to 0.3 mg. per minute for about 24 hours. Since the 
acute clinical symptoms of premature labor subsided 
during this initial period of intravenous treatment, 
subsequently the isoxsuprine was given orally, usually 
at a dose level of 20 mg. four times per day. Oral 
treatment was also individually adjusted according to 
the clinical symptoms ànd side effects and lasted for 
two to three. weeks, unless the patient was delivered 
prematurely despite therapy. 1f the clinical symptoms 
of premature labor recurred, intravenous infusion was 


reinitiated. Of course, the control patients Beccles j 


only dextrose intravenously and orally. 

During the initial two days of treatment, blood sam- 
ples were collected for plasma P assays at six-hour 
intervals and subsequently at Days 6, 9, 12, and 15. 
Thus each study patient provided one plasma sample 
before and 12 samples during treatment, unless she 
was delivered prior to the completion of sequential 
blood collection or was discharged from the hospital. 
The 40 study patients provided 392 plasma samples for 
P assays in replicate. Of these 392 samples, 38 were 
collected from those four patients who had normal P 
levels at admission and were excluded from the study. 
In addition, 137 plasma samples were collected from 


137 normally pregnant control women for P assays. Of- 
these 137 patients, 132 were 26 to 36 weeks pregnant, 


as were the 36 study patients who qualified for the 
present trial (Fig. 1) by having initial P levels at least 10 
ng. per milliliter lower than the control values. At ad- 
mission at 31.0 weeks + 0.5 of pregnancy, these 36 
study patients had only 63.3 ng. + 4.9 per milliliter of 
P, in comparison with the normal control value of 
121.8 ng. + 2.9 per milliliter (P « 0.001). Those four 
gravid women who were excluded from the study had 
normal P levels, averaging 125.8 ng. € 15.6 per millili- 
ter at 29.8 weeks + 1.3 of pregnancy. 

To determine the acceptability of isoxsuprine ther- 
apy before and during treatment, the maternal blood 
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P Table rit. Treatment schedule 












Isoxsuprine- Placebo- 
Dose of compound treated group trealed group 





Loading; intravenous 06+ 0.1 Dextrose 
(mg/min.) 
Main-enance, . 0242 0.1 Dextrose 
intravenous 
(mg/min.) 
Total, intravenous 272.9 x 80.2 Dextrose 
infusion (mg.) 
Oral (mg.) 1,188.9 + 203.8 Dextrose 
Total, intravenous + 
oral (mg.) 1,462.1 + 224.2 Dextrose 
Duration of treatment 
Total intravenous 29.] + 9.1 12-1.3 1,5 
(hz.) 
Total oral (days) 19:326 3.9 6.5 x 2,5* 
Total; intravenous + 20.6 + 3.2 7.9 x 2.6* 
oral (days) | l 
Hospitalization 25.6 + 3.7 8.3 + 3.01 
(days) > 
*P < 0.01... 
+P < 0.001. 


pressure and heart rate were recorded sequentially by 
routine clinical methods. The fetal heart rate was also 
mon:tored externally with the use of a fetal heart 
monitor.* In. 15 of the 19 isoxsuprine-treated patients, 
this:same instrument was used for the external re- 
cording of IUP. Unfortunately, this technique only de- 
scribes the frequency of IUP and offers no quantitative 
information about its magnitude and rate of rise. This 
is a serious limitation, for the magnitude and rate of 
rise of IUP, which can be quantitated only by in- 
trauterine monitoring, are the most descriptive pa- 
rametefs of uterine activity. This technical limitation 
demands urgent resolution, since advanced uterine ac- 
tivity may. well be the most informative diagnostic sign 
of premature labor, and thus its accurate quantitation 
might justify the intrauterine insertion of a microsen- 
sor. i | 

During heoa, both the isoxsuprine- and 
plazebo: “treated patients were kept at bed rest; walking 
privileges "within the hospital were given when the 
acute symptoms subsided. If they had no symptoms for 
three days.without medication, they were discharged 
from the hospital with instructions to call immediately 
if the: symptoms recurred.: During’ isoxsuprine or 
placebo treatment, whenever the membranes ruptured 
spontaneously or clinical progress signaled inevitable 


` premature labor, therapy was discontinued.and the re- 


search team attended the delivery. The consulting pe- 
diatrician examined each newborn infant immediately 
and at repeated intervals during hospitalization and at 


*Model No. 111, Corometrics Medical Systeme, Inc., North 
Haven, Connecticut. 
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THE EFFECT OF ISOXSUPRINE ON ` 
INTRAUTERINE FRESSURE 
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Fig. 2. The effect of isoxsuprine on intrauterine pressure. Original tracing illustrating that isoxsup- 
rine reduces the frequency of intrauterine pressure. A reduction in the amplitude of pressure is also 
indicated but not documented by this tracing, since the intrauterine pressure was monitored by the 


external method. 


P d 


Table IV. Effect of treatment 













Isoxsuprine- Placebo- 
treated group treated group - 
Gestational age (wk.) 387 - 0.5 - 39.9 + 1.0* 
Days to confinement —12.4 3€ 39.9 —50.9 x 7.8* 
Delayed by (days) 46.3 + 6.6 13.6 + 5.6% 


*P < 0.001. 


six weeks post partum. All data relevant to the trials 
(before, during, and after treatment, at delivery, and 
post partum) were recorded to determine statistically 
significant differences between the clinical course of 
the isoxsuprine- and placebo-treated patients. 


Results 
Table I illustrates that at admission the obstetric his- 
tories of the 19 isoxsuprine- and 17 placebo-treated 


patients were similar. There were no significant differ- - 


ences between the two groups of patients'in age, gesta- 
tional age, frequency of gravidity, elective or spon- 
taneous abortion, and term delivery. Of the 36 patients 
only one, in the placebo-treated ius had a pees 
premature delivery. ` : | 


i ll H illustrates that at admission, and thus at the . 


Table V. Clinical outcome ` 













Placebo- 
treated group 


At delivery and 
past partum 


Isoxsuprine- 
treated group 





(9,953.72 + 134.1. 2,117.1 + 238.2* 
94 x 0:2 7.8 + 0.81 


Fetal weight (Gm.) 

Apgar score (1 min.) 

Uneventful postnatal 100 651 
period (96). l ; 

Normal six-week 100 768 
follow-up results (%) ` 


*P < (.01. 
+P. < 0.05. 


iThree with respiratory distress syndrome and four 
postpartum fetal deaths. ; 


§Four postpartum fetal deaths. | 


start of treatment, the cervical conditions of the isox- 


'suprine- and placebo-treated patients were also com- 


parable, as reflected by the similarity in Bishop score 
and in the individual components of this score. Since at 
admissicn the obstetric status of the two groups of pa- 
Gents wzs similar, statistically significant differences in 
their clinical course could be explained only by differ- 
ences in the efficacy of treatment. 

Fig. 1 illustrates that all the 36 study patients admit- 
ted between the twenty-sixth to thirty-sixth week of 
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CLINICAL OUTCOME 
Duration of Fetal 
Treatment ISOXSUPRINE Weight,g 
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Fig. 3. The onset and duration of treatment, the gestational time of delivery, and the fetal weight at 
birth: (4) the placebo-treated patients and (B) the isoxsuprine-treated patients. Note that in the 
placebo- -treated group only five of 17 patients (29 per cent) while in the osoxsuprine group 16 of 19 
patients (84 per cent) v were delivered of Doro infants weighing greater than 2,500 grams. 


Table T Ghangesi in maternal blood prese and heart rate 


Difference 





Blood pressure (mm. Hg) 
Isoxsuprine-treated group 


Systolic 120.9 + 1. 

Diastolic 79.1 + 1. 
Placebo-treated group p ts 

Systolic ` 117.95. 3.5 

Diastolic 74,7 +2.) 


Heart rate ‘beats/minute) 
Isoxsuprine-treated group 
Placebo-treated group 

*P < 0.01. | 
1P « 0.001. 


pregnancy had lower than normal peripheral plasma P 
levels. At 31.0 + 0.5 weeks of pregnancy, on the aver- 
age, the 36 patients in premature labor had only 63.3 

ng. + 4.9 per milliliter of plasma P rather than the 
121.8 ng. + 2.9 per milliliter measured in the normal 
control patients (P « 0.001). ' 

Table IH illustrates the treatment schedule of dé 19 
Isoxsuprine- -treated patients and the 17 placebo-treat- 
ed patients. During the initial period of IO minutes, 
the isoxsuprine-treated patients received an average 
loading dose of 0.6 mg. + 0.1 per minute of this 
B- mimetic drug. Subsequently, the infusion was ré- 


112.8 + 1.7 8.0 + 2.3" 
72.6 x 1.8 6.5 x 2.1* 
115.8 + 2.7 2.1 + 9.0 
72.3 + 1.6° 9.8 x 1.4 
93.0 + 2.1 10.9 + 2.2} 
88.7 + 2.1 5.1 2.9 


duced to the maintenance level of 0.2 mg. + 0.1 per 
minute. The total dose received by infusion was 272.9 
mg. + 80.2 during 29.1 hours + 9.1. This treatment 
schedule arrested premature labor in all the 19 
isoxsuprine- treated gravid patients. Subsequently, 
these 19 patients received orally 1,188.9 mg. + 203.8 
of drug (four x 20 mg. per day) during an average of 

19.3 days + 3.3. The intravenous and oral doses of 
isoxsuprine totaled 1,462.1 mg. + 224.4 during 20.6 
days + 3.2. The placebo-treated patients received no 
isoxsuprine but did receive dextrose intravenously for 
12.1 hours 1.5 and orally for 6.5 days + 2.5 duringa 
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$ Normal Controls, Mean £ S.E. 


@ !soxsuprine Treated 


150 
C) Placebo Treated 


H ; 16 Continued 
START OF - Q^ Pregnancies 
TREATMENT 


Se japo 


50 Xk 4 Continued 


Pregnancies 


PERIPHERAL PLASMA PROGESTERONE ng/ml 


(6)(32) 
i 


Numbers over Symbols: Number of Plasmas Assayed 
Numbers( )= Gestational Age at Delivery 
PD= Premature Delivery 





O 2 4 6 8 10 12 14. 16 18. 20 
DAYS AFTER TREATMENT 


Fig. 4. The effect of isoxsuprine on circulating plasma proges- 
terone levels: In the placebo-treated group, the already low 

progesterone levels decreased further before the patients 
. were delivered prematurely. In contrast, in the isoxsuprine- 
‘treated group, the progesterone levels increased significantly 
(P « 0.001) during the initial two days of treatment and only 
those three pregnant women who were delivered prema- 
turely, had a delayed reduction in progesterone levels. The 
level of progesterone at which premature delivery occurred 
increased with ix age. 


total treatment | period of 7.3 days + 2.6. This 
significant difference (P « 0.01) in the duration of 
therapy resulted from the high incidence of premature 
labor in the placebo-treated group, i in most, stances 
already during treatment. 

"The external recording of IUP during the initial 
60 minutes of intravenous infusion in 15 of 19 
isoxsuprine- -treated patients revealed an average re- 
duction in frequency from 4.1 contractions + 0.5 to 
. 1.0 +.0.2 per 10 minutes (P < 0.001) (Fig. 2). 

Fig. 3, 4 and B, illustrates the clinical outcome of the 
study. Of the 19 isoxsuprine-treated patients, only 
three gravid. women were delivered prematurely of 
newborn infants weighing less than 2,500 grams; the 
average birth weight was 2,140.6 grams + 181.5 at 34.3 


weeks + 1.2 of gestation. The remaining 16 patients. 


were delivered of newborn infants weighing greater 
` than 2,500 grams; the average birth weight was 3,106.3 
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grams + 122.3 at 38.7 weeks + 0.5 of gestation. In 
contrast, of the 17 placebo-treated patients, only five 
women were delivered of newborn infants weighing 
greater than 2,500 grams (the average birth weight was 
3,228.0 grams + 260.0 at 37.2 weeks + 1.2 of gesta- 
tion), while the remaining 12 gravid women were 
delivered of newborn infants weighing less than 
2,500.grams (the average birth weight was 1,654.2 
grams + 201.2 at 32.9 weeks + 1.0 of gestation) (Fig. 3). 
- Thus in the isoxsuprine-treated group the prematu- 
rity rate was 16 per cent, while in the placebo-treated 
group it was 71 per cent. This latter value increases to 
76 per cent if a "borderline" infant weighing 2,660 
grams at birth is included ( the infant developed bron- 
chopneumonia and died within 48 hours after deliv- 
ery). Since intravenous dextrose cannot be considered 
therapeutically effective in the prevention of prematu- 
rity, Fig. 3 B, illustrates that the salvage rate in the 
contro! patients was only 24 per cent. This low salvage 
rate in the placebo-treated group indicates that P de- 
ficiency at admission is a diagnostic sign of high risk. at 
premature labor. In the isoxsuprine-treated group, the 
low birth weight of one fetus with intrauterine growth 
retardation (IUGR) cannot be related to therapy. 
Table IV further specifies the effect of therapy. It 
shows that treatment, which in both groups of patients, 
on the average, started during the thirty-first week 
of pregnancy prevented spontaneous labor in the 
isoxsuprine- -treated group until 38.7 weeks + 0.5, but, 
in the placebo-treated group, spontaneous labor oc- 
curred at 32,9 weeks + 1.0 (P < 0.001). In all 36 pa- 
tients labor started spontaneously, but in one patient in 
each group the mature fetus had to be delivered surgi- 
cally. Thus, isoxsuprine promoted the maintenance of 
pregnancy until — 12.7 days + 3.9 before term, while 


. with placebo pregnancy was maintained only un- 


til — 50.9 days + 7.8 before the expected date of 
confinement (P « 0.001). Apparently, in the isox- 
suprine-treated group, labor was delayed by ‘46.3 
days + 6.6, while in the placebo-treated group, by only 
13.6 + 5.6 days. on the average (P < 0.001). 

The data presented in Table V show that the aver- 
age fetal weight in the isóxsuprine-treated group 
was 2 953.7 grams + 134.1, while that in the place- 
bo treated groùp was only 2,117.1 grams + 238.2 
(P < 0.01) The one-minute Apgar score in the 
isoxsuprine-treated group was 9.4 + 0.2, while in the 
placebo-treated group it was only 7.3 + 0.8 (P < 0.05). 
The postnatal period in the isoxsuprine-treated group 
was uneventful and the clinical status of the infants at 
the six-week follow-up study was normal. In contrast, 
in the placebo-treated group three newborn infants 
had respiratory distress syndrome, and four, with an 
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average weight of 1,122.5 grams x 513.2 died within 
48 hours after birth. 

Table VI describes the effect of isoxsuprine on ma- 
ternal blood pressure and heart rate. The average 
blood pressure of the isoxsuprine-treated paüents de- 
creased during treatment by 8.0 + 2.3/6.5 + 2.1 mm. 
Hg (P « 0.01), while in the placebo-treated patients, 
it decreased by only 2.1 + 2.0/2.3 + 1.4 mm. Hg 
(P > 0.05). The heart rate in the isoxsuprine-treated 
group increased during treatment by 10.9 beats + 2.2 
per minute (P « 0.001), while in the placebo-treated 
group the increase was only 5.1 beats + 2.9 per mi- 


nute. Apparenty, isoxsuprine caused maternal hy- 


potension and -achycardia. However, these changes 
were subjectively and medically acceptable and in 
no instance did they demand the discontinuation of 
treatment. The contention™ that the. fetal heart rate is 
reduced by isoxsuprine therapy was not substantiated 
by the present studies, for the maximum change dur- 
ing isoxsuprine treatment was a slight average increase 
of 6.0 beats + 1.5 per minute and in the placebo- 
treated patients 0.8 beats + 0.5 per minute. 

These actions of isoxsuprine on blood pressure and 
heart rate were occasionally accompanied by additional 
side effects. During the infusion of the maintenance 
dose, one patient had a 10 minute episode of hyper- 
ventilation, tetanv, shortness of breath, and facial skin 
hyperaetesia. D'uring the seventh day of oral medica- 
tion, another patient had transient dizziness, weakness, 
and shortness of breath. A third patient, on the third 
day of oral medication, had a transient episode of rest- 
lessness, headache, tremor in the extremities, and per- 
spiration. In all cases these symptoms subsided despite 
the continuation of treatment. 

Two patients had complications unrelated to isox- 
suprine treatment which deserve brief description. 
One patient was admitted to the isoxsuprine-treated 
group at the thirty-fourth week of gestation with 
the relative contraindication of Wolff-Parkinson-White 
syndrome. Her advanced symptoms of premature 
labor (greater than three contractions per 10. minutes, 
2 cm. cervical dilatation, and 70 per cent effacement) 
demanded immediate treatment if the fetus was to be 
salvaged from prematurity. Thus, she received, under 
constant supervision, the minimum loading dose of 0.2 
mg. per minute and the maintenance dose of 0.1 mg. 
per minute of isoxsuprine, followed by oral medica- 
tion. This patient did not develop significant tachycar- 
dia until the ninth day of isoxsuprine therapy (120 
beats per minute) when treatment was discontinued. 
Two days after the discontinuation of treatment, the 
membranes ruptured but uterine activity did not 


evolve. Thus, oxytocin infusion was administered at ` 
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the level of 8 mU. per minute, and after 12 hours this 
patient was delivered of a normal preterm baby of 
2,840 grams without complication. 

On the third day of treatment, another isoxsuprine- 
treated patient developed appendicitis at the thirty- 
fourth week of gestation and had to undergo opera- 
tion. After operation, isoxsuprine treatment was re- 
sumed. Despite the abdominal operation, this pauent 
maintained pregnancy for seven additional days, after 
which the membranes ruptured spontaneously and 
treatment was discontinued. Twelve hours later, when 
the plasma P level of this 36 weeks pregnant patient 
decreased from 140 to 74 ng. per milliliter, she experi- 
enced spontaneous labor and was delivered of a pre- 
mature newborn infant weighing 2,280 grams. 

Fig. 4 illustrates that premature delivery in 13 of 17 
placebo-treated patients was preceded by a further de- 
crease in P levels from the already low initial value of 
63.3 + 4.9 to 33.4 ng. + 6.2 per milliliter (P < 0.01). In 
contrast, those placebo-treated patients who escaped 
premature delivery had no significant reduction in P 
levels during the period of observation and probably 
had an increase after they were discharged from the 
hospital. In further contrast, the isoxsuprine-treated 
patients showed a slight increase in P levels from 
63.3 + 4.8 to 73.7 ng. + 4.4 per milliliter as early as the 
first day of treatment. This increase continued and the 
P levels reached 96.6 ng. + 5.5 per milliliter during the 
second day, 99.3 ng. 8.8 per milliliter during the first 
week, and 113.2 ng. + 9.4 per milliliter during the sec- 
ond week of treatment. These increments were statisti- 
cally highly significant (P « 0.001). By the second week 
after isoxsuprine treatment, the P levels of those 16 
patients who escaped premature labor closely approx- 
imated the normal values. In contrast, the P levels of 
those three patients who were delivered prematurely 
despite isoxsuprine treatment decreased during the 
second week of therapy to 86.0 ng. + 14.8 per milliliter 
and continued to decrease to 74.5 ng. + 0.5 per millili- 
ter before the rapid progress in premature labor. An 
additional point of interest is the finding that the P 
level at which progress in premature labor became clin- 
ically evident was higher as gestation advanced. 


Comment 


The present clinical study was designed to test the 
validity of the premises that: (1) in the etiology of pre- 
mature labor of unidentified obstetric cause, P de- 
ficiency plays a pivotal role; (2) moderate Pw, if uncor- 
rected, amplifies the risk of premature labor, since the 
partial evolution of IUP generated further promotes 
Pw, which increases IUP autocatalytically; (3) if prema- 
ture labor and Pw are recognized at an early stage, they 
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can be corrected by intercepting the evolution of IUP, 
for if this evolution process progresses it promotes Pw 
presumably by suppressing uteroplacental blood flow; 
(4) once the autocatalytic promotion of Pw and the 
evolution of IUP are intercepted, placental P synthesis 
recovers from suppression and the increasing P levels 
facilitate pregnancy maintenance by prohibiüng the 
precocious activation of the myometrium. 

The B-mimetic drug isoxsuprine was selected for in- 
tercepting the evolution of IUP, because in an earlier 
preclinical and clinical study" this compound effec- 
tively suppressed uterine activity and was subjectively 
and medically acceptable. A total of 36 study patients 
were selected who qualified for the study not only by 
clinical criteria (Tables I and II) but also by less than 
normal peripheral plasma P levels (Fig. 1). These 36 
pregnant women were divided into two groups; 19 re- 
ceived isoxsuprine and 17 received placebo (Tables I 
and ID. After this division, the clinical and regulatory 
characteristics of the patients remained similar, leaving 
the efficacy of treatment as the only known variable 
which could explain the differences in the clinical out- 
come of the two groups of patients. 

During the initial 24 hours following admission, 
isoxsuprine treatment was administered intravenous- 
ly in order to suppress the precociously advanced 
IUP. After the premature labor was stopped, the 
IUP was suppressed by oral treatment. Isoxsuprine, 
given at a total average dose of 1,462.1 mg. + 224.2 


and administered for 20.6 days + 2.3, successfully. 


stopped premature labor in 84 per cent of the cases; 
thus, only 16 per cent of the newborn infants were 
premature. However, of these three premature new- 
born infants, one was delivered seven days after ab- 
dominal operation (appendectomy), and all the three 
infants, weighing 2.140 grams + 181.5 at birth, have 
had an uneventful postnatal course. This high salvage 
rate (84 per cent) is to be contrasted with the 24 per 
cent salvage rate observed in the placebo-treated 
group. 

However, the salient point of the present study is the 
observation that, while the already low P levels at ad- 


mission in the placebo-treated group further decreased - 


in 76 per cent of the patients prior to premature labor, 


isoxsuprine treatment rapidly elevated the P levels and. 
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only 16 per cent of the gravid women had delayed 
relapses prior to premature labor. Since isoxsuprine 
did intercept the evolution of IUP, itis conceivable that 
the increase in P levels was mediated by increased 
uteroplacental blood flow, although a direct action of 
isoxsuprine on placental P genesis cannot be ruled out 
as a contributing factor. 

Thus, while the present pilot study cf only 36 gravid 
women, characterized by P deficiency in addition to the 
classical clinical symptoms of premature labor, did 
not resolve the outstanding therapeutic problem of 
how premature labor can be predictably arrested, it 
nevertheless provided a rationale for the judicious use 
of the 8-mimetic compound isoxsuprine and showed 
that in a carefully monitored trial this drug is safe. 


Only extensive future trials can provide reassurance, 


however, that the isoxsuprine regimen presently em- 
ployed can be safely and effectively administered 
under routine hospital conditions. 

While this study was being evaluated, another care- 
fully conducted clinical trial has been published,” with 
similar results reported in 15 placebo- and 15 ter- 
butaline-treated gravid women. In the experimental 
patients, treated at first intravenously, then subcuta- 
neously and orally, with this 8-mimetic compound 
premature labor was arrested in 80 per cent in contrast 
to 20 per cent in the control group. As in our study, the 
high frequency of premature labor in the control 
group indicates reliable criteria for patient selection, 
which ircreases confidence in the therapeutic success 
of treatment. 
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Ultrastructure of the placental villi, chorion laeve, and 
decidua parietalis in normal and hypertensive — — 


pregnant women 


JAMES A. THLIVERIS, Pu.D. 
LEON SPEROFF, M.D. 


Winmpeg, Manitoba, Canada, and Portland, Oregon 


The fine structure of the placental villi, chorion laeve, and decidua parietalis from normal 
and hypertensive pregnant women is described. Placental villi from hypertensive women 
revealed an increase in syncytial degeneration and fibrinoid deposition. Also noted were 
greater numbers of cytotrophoblast cells. On the other hand, there were no morphologic 
differences detected in the cellular and noncellular elements of the chorion laeve and 
decidua parietalis between normal and hypertensive subjects. Secretory granules were 


observed in both the placental 
492. 1977.) 


THE CAUSE Of pregnancy-induced hypertension is not 
known. Numerous theories have been proposed re- 
garding the precipitation of this phenomenon, one of 
the more popular being ischemia of the uteroplacental 
unit with changes in the renin-angiotensin system. 
Studies are conflicting in regard to the levels of renin 
found in hypertensive pregnant patients. Hoffman 
and associates! reported that renin values in pre- 
eclamptic patients were higher than those found in 
normotensive patients. In a more recent study, Baehler 
and associates? found marked elevation of plasma 
renin and aldosterone levels late in gestation in a 
hypertensive patient with an abdominal pregnancy. It 
was noted that the placenta extended over the 
posterior portion of the uterus and onto the right 
broad ligament. In this pàtient, blood levels of renin 
and aldosterone fell 48 hours post partum to levels 
found in normal nonpregnant women. These authors 
concluded that in this instance, placental ischemia 
rather than uterine distention or. ischemia may have 
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villi and the chorion laeve. (AM. J. OBsTET. GYNECOL. 129: 


induced the rise in renin and the subsequent elevation 
of aldosterone. In contrast to these findings, others 
have shown that patients with pre-eclampsia and/or 
pre-existing hypertension. tend to have levels of renin, 
renin substrate, angiotensin II, and aldosterone that 
are lower than those recorded for normotensive pa- 
tents" 

Renin has long been thought to be produced solelv 
in the juxtaglomerular cells of the kidney but recent 
work has suggested a uteroplacental source. Gross and 
co-workers? extracted a reninlike substance from both 
the uteri and the placentas of pregnant and nonpreg- 
nant rabbits. Skinner and associates? revealed the 
presence of renin in the human placenta, chorion 
laeve, decidua basalis, and amnion,. with the highest 
concentration in the chorion laeve. Symonds and asso- 
ciates* used culture techniques to demonstrate renin 
production by the chorion laeve, placental villi; and 
uterine muscle but not by the amnion or decidua. 
Moreover, it was noted that the chorion laeve, followed 
by uterine muscle and placental villi, producéd the 
highest levels. 

The purpose of the present investigation was to 
compare the ultrastructures of the placental villi, chor- 
ion laeve, and decidua parietalis in normal and hyper- 
tensive pregnant women. Although secretory granules 
were observed in placental villi and the chorion laeve, 
there was no ultrastructural evidence of increased or 
decreased cellular activity in the specimens obtained 


from hypertensive patients. 
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Fig. 1. Syncytium (SYN) and cytotrophoblast (CYT) from a placenta in a normal term pregnancy. 
Mitochondria (M), polyribosomes (Ps), Golgi membranes (arrows), and secretory granules (crossed 
arrows) are readily discernible. Basal lamina (B/) is seen lining the trophoblast and fetal capillary 
endothelium (Cap). Co, Collagen; MBS, maternal blood space 1; DS, desmosomes. (Original mag- 
nification x 8,900.) 


Methods 
‘Tissues examined consisted of placental villi, chorion 
laeve, and attached decidua parietalis from 24 preg- 


- nant women at term; 12 were normal and 12 had 
hypertension. Diastolic blood pressure in all of the 


hypertensive patients was consistently elevated above 
90 mm. Hg. Three were classified as having essential 
hypertension and the blood pressure had become ele- 
vated before the twentieth week of pregnancy. The 
remaining women were mildly pre-eclamptic and the 


blood pressure had become elevated one to 20 days 


prior to delivery. In none of these did the degree of 
proteinuria exceed 100 mg. per 100 ml. Multiple 
specimens were taken at random from the chorion 
laeve and placental villi; specimens from the latter were 


obtained from the center of the cotyledons, midway 


between the maternal and fetal surfaces. All specimens 


were fixed for two hours at 4° C. in 3 per cent glutaral- 


dehyde in 0.1M phosphate buffer (pH 7.4). Tissues 
were rinsed for 24 hours at 4° C. in 0.1M phosphate 
buffer (pH 7.4) containing 0.2M sucrose. Tissues were 
then postfixed for two hours at 4° C. in 1 per cent 
osmium tetroxide in 0.1M phosphate buffer (pH 7.4). 
After rapid dehydration in ascending concentrations 
of ethanol, tissues were embedded in Epon 812.5 In 
order to eliminate observer bias, specimens were coded 





without foreknowledge of their source. Thick (1 4) sec- 
tions were stained with toluidine blue and examined 
for routine orientation. Thin sections were stained with 
uranyl acetate and lead citrate, viewed with an electron 
microscope,* and photographed. 


Results 

Placental villi. The syncytiotrophoblast of placental 
villi from a normal pregnant woman at term (Fig. 1) 
conta:ned a variety of organelles and inclusions scat- 
tered throughout the cytoplasm. Elongate mitochon- 
dria were numerous as were tubular profiles of 
smoo:h-surfaced endoplasmic reticulum. In contrast, 
there were markedly fewer tubular profiles of rough- 
surfaced endoplasmic reticulum. Golgi complexes 
which consisted of flattened saccules and small vesicles 
were generally inconspicuous; however, in some 
instances the were dilated and vesicles 
numerous. There were a few secretory granules which 
appeared as small, dense, membrane-bounded struc- 


saccules 


tures. Lipid droplets were occasionally seen. The syn- 
cytial surface adjacent to the maternal blood space 
presented numerous microvilli, whereas the surface 
next to the cytotrophoblast cells and fetal capillaries 


*Philips Electronic Instruments, Mount Vernon, New 
York. 




















Fig. 2. Placental villus from a pregnancy complicated by hypertension, showing normal syncytium 
(SYN) and several normal-appearing cytotrophoblast cells (CYT). Fibrinoid material (Fb) and cellular 
debri are also seen. Ds, Desmosomes; BJ, basal lamina. (Original magnification x 13,000.) 


displayed fewer microvilli. Frequently observed were 
syncytial and cytotrophoblastic elements connected by 
desmosomes. Cytotrophoblast cells were few in num- 
ber, were less electron dense, and contained far fewer 
organelles and inclusions that did the syncytial layer. 
Most characteristic were the numerous polyribosomes 
scattered. throughout the cytoplasm (Fig. 1). Golgi 
complexes, secretory granules, and endoplasmic re- 
ticulum were generally not well developed; however, as 
was the case for the syncytial layer, Golgi membranes 
and vesicles were occasionally quite prominent. A nar- 
row, amorphous basal lamina surrounded the fetal 
capillary and lined the inner cell surface of both syncy- 
tial and cytotrophoblastic elements (Fig. 1). Collagen 
fibrils were frequently seen between the two layers of 
basal lamina. The fetal capillary endothelium was gen- 
erally attenuated and contained moderate numbers of 
organelles and inclusions. 

In addition to the above features, varving degrees of 
villus degeneration and deposition of amorphous 
fibrinoid material were also noted. Moreover, these 
phenomena were observed only infrequently. 

Placental villi from all hypertensive patients showed 
an increased incidence of degeneration and fibrinoid 
deposition. There were also greater numbers of cyto- 
trophoblast cells (Fig. 2). Neither of these phenomena 
differed in degree between patients. Moreover, there 


were no observed changes in the numbers or configu- 
rations of cytoplasmic elements in either the cyto- 
trophoblast cells or the normal-appearing syncytium. 
Fetal capillaries and basal laminae remained unaltered. 

Chorion laeve. The components comprising the 
chorion laeve from normal women were easily discern- 
ible in thick sections used for orientation by light mi- 
croscopy (Fig. 3). The terminology used by Stallworthy 
and Bourne? to describe the various layers will be 
adopted here. The innermost or reticular layer, which 
is adjacent on the amnion, contained numerous fibro- 
blasts and collagen fibrils (Figs. 3 and 4). The inter- 
mediate layer, or pseudo-basement membrane (Figs. 
3 and 4) consisted of moderately electron-dense 
amorphous material. The outermost or trophoblast 
layer varied in thickness (Fig. 3) and presented cells of 
similar electron density that were connected by desmo- 
somes (Figs. 4 and 5). The trophoblast cells contained 
numerous mitochondria and tubular profiles of 
rough-surfaced endoplasmic reticulum. Golgi com- 
plexes exhibited prominent saccules and vesicles. Se- 
cretory granules were also detected but were relatively 
few in number. Necrotic trophoblast cells with lost 
cytoplasmic integrity were also observed but were few 
in number (Fig. 4). Blood vessels were not detected 
within any of the constituent layers of the chorion 
laeve. On the other hand, vessels, in the form of capil- 
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Fig. 3. Light micrograph depicting the layers of the chorion laeve at term, ie., reticular (R), 
pseudo-basement membrane (P), and trophoblast (T). Capillaries (arrow) are frequently seen be- 
tween the trophoblast layer and decidua parietalis (DP). (Original magnification x 508.) 

Fig. 4. Necrotic (NC) and normal-appearing (T) trophoblast cells of the chorion laeve in term 
pregnancy. Several desmosomes (Ds) are seen connecting adjacent cells. L, Lipid; P, pseudo- 
basement membrane; Co, collagen. (Original magnification X 8,300.) 

Fig. 5. Trophoblast cells of the chorion laeve in term pregnancy. Numerous mitochondria (M), 
well-developed rough endoplasmic reticulum (RER), and Golgi membranes (Go) are characteristic of 
these cells. Small secretory granules (Sg) and larger lysosome-like bodies are also found. Ds, Desmo- 
somes. (Original magnification x 8,900.) 
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Fig. 6. Cells of the decidua parietalis (DP) in term pregnancy are easily distinguished from tropho- 
blast cells by their paler cytoplasm, smaller mitochondria (M), and sparse amounts of rough endo- 
plasmic reticulum (arrow). Desmosomes (Ds) are seen connecting trophoblast cells. Go, Golgi mem- 
branes. (Original magnification x 8,900.) 

Fig. 7. Portion of a cell of the decidua parietalis showing secretory granules (Sg). M, Mitochondria; 
ICS, intercellular space. (Original magnification x 13,800.) 

Fig. 8. Capillary endothelium (End) adjacent to a cell of the decidua parietalis (DP). Note the 
presence of electron-dense membrane-bounded structures (arrow). B/, Basal lamina. (Original 
magnification x 15,000.) 























i laries, were frequently seen. i in the region. between the 


LV which invariably remains adherent to the chorion laeve 
E me of M UA of the 1 fetal membranes o 








xa cells of the decidua parietalis were less dense 
; d contained fewer organelles than did the tropho- 
— blast. cells of the chorion laeve (Fig. 7). Secretory 
a granules \ were usually sparse but were detected fre- 

quently (Fig. 8). Junctional complexes were not de- 

tect between adjacent decidual cells or between cells 
he decidua and those of the trophoblast layer. Nec- 











alls of the decidua parietalis were seen rarely. 
Elements of the chorion laeve as well-as the decidua 
parietalis from hypertensive patients were similar in all 
"aspects to those described in normal women. In no 
| instance were there detectable morphologic changes i in 
other ytoplasmic organelles and inclusions suggestive of 
4 er increased or decreased cellular activity. 









_ The observations on the placental villi in the present 
investigation were somewhat similar to those described 


. in an earlier study of hypertensive pregnant subjects by. 


| , Anderson and McKay. These authors detected not 
only an increased incidence of fibrinoid deposition and 










1 ubtrophoblastic basal lamina. They also reported 
anim creased amount of interstitial collagen in the areas 


[ue - associated with fibrinoid encasement of the villus. The 


| - Jatter 1 two features were not observed by us and their 
absence may be related in part to the degree of pre- 
ee lampsia i in our patients, which was less severe. than 
Us that encountered by Anderson and McKay in their 
“se ies of patients. 





















result from hypoxia, a hypothesis supported by in vitro 
i ture studies utilizing. both light! and electron mi- 
'OSCODy. 12 At the ultrastructural level, MacLennan and 
sociates!? studied normal placental villi incubated 








lar.to those reported by Anderson and McKay.” 
EN. oreover, the. experimentally | induced changes in 
i hypoxia resembled placen tal abnormalities observed in 
o pre- -eclampsia and. placental insufficiency. MacLennan 
and his associates’? concluded that hypoxia is a primary 
x etiologic factor in these conditions rather than an effect 


chorion and decidua parietalis, the outer portion of iut 


cytotrophoblast. proliferation. but also a thickening of 


The changes in the placental villus are believed to 


; under hypoxic conditions and identified features simi- - 


quired by the chorion. laevë but also serve asa route by 
‘of the disease process. Sheppard and Bonnar" uet 
ovided evidence that the placenta hy poxía encoun- | 


These Abo. pe. ‘that M oe 
were propos similar. r to 


types were densa. different àpd't the des : 
tween our results and those of. Anderson z 
is probably due to: different fixation I 
the other hand, our findings. on the ce 
parietalis were. identical to those 
whose fixation procedure was s | 

The presence of secretory gram les i 
laeve and Merona villi i is ori interest in v 


while others contain 





tal villi inis renin in nthe j spun 
kidney." E 

There has been no eiden to date th 
laeve at term. pregnanc "has a blood. a ahi its own. 
Our observations also failed to dete t any vasculature - 
within the various layers of the chorion laeve. i 
ever, vessels in the form-of capilla ries were frequently 
seen in the region. adjoining the other trophoblast layer 
and the decidua parietalis. It is tempting to speculate 
that these capillaries not only provide the nutrients re- ` 














which renin from th ; horion laeve enter s the e ma rerfiat 
be. that some. ef the | secretory 





circulation. It may 





observation support: ts the: mde of 


esi * and dirus ssi and [gue 


: offr man, i e. M., Kara, A. E. and Dev, j: Renin- 
ngic n system during labor. Evaluation of renin ac- 

y mal, pre-eclamptic, and pre-existing hyper- 

i VET. OssrET. GyNEcor. 117: 537, 


| "T UR Plasma. renin. ~ MUT RR in an abdominal 


para with. toxemia, A AM. J. OBSTET. GYNECOL. 122: 


; :; Schaechtelin, G., Ziegler, M., and Berger, M.A 
! cet lt 914, M 264. placenta and uterus of the 


ls NDA Biochem. Chl 9: 409, 1961. 
J., and Bourne, G.: Recent Advances in Ob- 
d.C elo ed. Il, London, 1966, J. & A. 
lap. . 155. 


ar to 180861 in [ione iul from. 


iiduc ed P web using a yeu of organ une A 
parison with ultrastructural changes in pre- eclamp: iaand |... 
placental insufficiency, Br. J. Obstet Gynaecol. oa dv © 


Sheppard, B. L., and Bondar, i The ultrastrüctüre of. 
the arterial supply of the human. "o in: PE e ancy 


Gynaecol. 83: 948, "1976. ; 
Mural B. Ts and onm. J. The voire o 


RT puris of Won poteras yu 
human term placenta, J- Histochem. Cytochem. A8: 862, RUE 
1970. . B 


; Edelman, R. „and Hartroft, P. M: Localization of reni t 


9: 1069, 1961. 


. Hodari, A. A., Smeby, R., and TE E M 


like substance in the human placenta, Obstet. 
29: 313, 1967. 


. Limberger, J., and Ziegler, M.: "Gehalt. einer Rd 


ähnlichen Substanz in normalin und. toxamischen Pla 
ten des Menschen, Klin. Wochenschr. 46: 922, 1968. E 





elat ion 0 c eatinine clearance | 


. of. this loc g-Gaussian distribution was 0. 751 to 15. 5 mmoles (30 to 620 mg. ) per e Nearly - 
20 per cent of the values exceeded 8.75 mmoles (350 mg.) per day, which is the reported. - 
upper limit of the 95 per cent range for nonpregnant women. Creatinine clearance is known - 
^to increase during. pregnancy, anda prospective. investigation in 112 pregnant Caucasian 
B women i ina hospital. showed a highly significant correlation. between calcium excretion. and. 
creatinine clearance. iti is suggested that the increase in calcium excretion during — xe p HQ 
— is due to the increase in glomerular f filtration rate. (AM. J. OBSTET. GYNECOL. eRe 


RINE CALCIUM is ; measured in pregnant women 
hoare thought to have osteomalacia, but there is little 

! "mation on the values to be expected in healthy 
pregnant. women. In an attempt to determine a refer- 
ence range for calcium excretion in the last trimester, 
cided to apply the principle of selecting. speci- 

s received - in the laboratory for other. specific 
yses—a principle which. has hitherto been. applied 


only to serum . specimens." * We chose specimens re- 
ceived for the analysis of estriol. The urinary calcium 


retion in late pregnancy was greater than that re- 
orted for nonpregnant women, A further. study was 


20 undertaken. to determine the relation between calcium 


excretion and creatinine. clearance, which is known to 
e increased i in late pregnancy. 


lyt cal methods | | 
ie calcium concentration. T Uca) was measured on 
r Fechnic on Auto Analyzer* with a cr cresolphthalein 


EU Ere rom. ps Depaotinene of Bina. Bradford: Réal 
coo Infirmary, Bradford, University Department of Chemical 
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Leeds. -© 
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an atomic Labeo spec tr Te 
another laboratory were daa: correlat e 
with no bias. Na | 


in two maternity units. àn. | Bigdford. The. specimen: 
were from both. inpatients and. outpatients and. from. 
both Caucasian and. Asian omen. The distribution. 
values was. positively skewe« "ig. 1) but the logarithm 
of the values very closely. fitte la Gaussian distribution 


The geometric mean was 3.4. mmoles per day (136: mg 
per day) and the 95 p r cent limits of the logarithms c ) 
the values ranged from 0.75 to 155 mmoles. per day 
.... (80 to 620 mg. per day). ' ! 
l mmoles. (350 mg) found in cally nonpregnant 5 


limit of about 8. 75. 
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Fig. 1. The distribution of Eca in 1,034 Bradford women in the last trimester of pregnancy. 
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Fig. 3. The relation. between: Eca and Cerin 112 preg T ant E" 
women. The solid lines are the regression lines of Eca on Cer | 

and Ccr on Eca: The broken lines are the regression lines of _ 
log Eca on log. Ccr and of log Cer on log Eca. The correlatior : 
coefficient was. 0. 50 for. the De and. 0. 46. Pe their m 
logare mg E m ps p | 
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e for 112 uel of variables 


Variables 


Eca (mmole/day) 
Ccr (ml./min.) 


=e bein im) 


Uca(mmole/ L) 
Ucr (mole)/Pcr (mole) 


: Ue - (mole) Pcr (mole) 
, a -Uca (mmole/L.). 


RE excluded because they have an increased incidence of 
e “osteomalacia and because the biochemistry of preg- 
-nant sates Asians as a group shows a shift toward 
|  osteomalacia.? a.” Dietary intake was similar for all pa- 
tients, with an estimated average calcium intake of 30 
. mmoles (1,200 mg.) per day and none of them had 
~~ been. receiving extra vitamin D or calcium. In an at- 
a tempt to avoid any spurious correlation between Eca 
^. and Cer due to incomplete collections, all urine speci- 
. mens of less than 1 L. were excluded. In the 112 
| MN l women there was a wide range of both calcium excre- 
tion, 0.6 to 14.9 mmoles (24 to 596 mg.) per day, and 
creatinine clearance, 45 to 343 ml. per minute. Fig. 3 
. and Table I show the correlations and regressions be- 
_ © tween Eca and Cer. 
Although specimens of low volume were excluded 
there would have been some errors in urine collection. 
= These errors could have contributed to the correlation 
: between Eca and Ccr since 24 hour urine volume i is 
. induded in both variables. However, there was no 
- significant correlation between Eca and volume or be- 
. tween Ccr and volume. 
e E Also, the highly significant correlauon remained 
© when we excluded volume from both Eca and Cer and 
: | examined the relation between Uca and Ucr/Pcr 
| ek 1). 





Comment 






: The distribution of urinary excretion of calcium 
E (Eca)i in 1,034 Bradford women in the last trimester of 
. pregnancy had an upper limit of 15.5 mmoles (620 
E mg) per day. This is considerably higher than the 
" upper limits reported for nonpregnant women. The 
calculated upper limit was 8.9 mmoles (355 mg.) per 
day for 142 Yorkshire women aged 20 to 70 years? and 

< about 8.5 mmoles (340 mg.) per day for 98 Cardiff 
-. women of the same age.’ The increased urinary cal- 

.^ cium excretion does not appear to give rise to an in- 
- c ereased incidence of renal stones’ perhaps because of 
the tempor ary nature of the phenomenon or because 
there i is no increase in urine pH as there is in hyper- 
parathyroidism. 











a Table L Char acteristce of the linear regression Sqhatons (y = 
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‘Urinary calcium excretion in late pregnancy 501- 


mx + c) and correlation coefficients 







Regression constants | Correlation m 





(Cer) i increases “cane pregnancy, andi in the’ iir ip of : 
hospital patients we studied prospectively there was. ‘ay 
highly significant correlation between Eca and. Cer 
This correlation was not due to the inclusion of the 2 | 
hour urine volume in the calculation. of both. Eca an 
Cer. | | du. 

The distribution of pz in ‘nonpregnant ‘women 
positively skewed but differs significantly from 
logarithmic distribution, and it has been suggested tha 
the skewed distribution is the result. of a lower limi fo 
calcium excretion." However, our results ‘raise the my ERE 
possibility that it may be due, at least in part, to- differ- P 
ences in glomerular filtration rate between normal i in- 
dividuals. | mor 

In normal pregnancy there is an increase in calcium. iie 
absorption and urinary excretion of calcium, but the 
increase in urine calcium is not a consequence of the e 
increased absorption of calcium since it increases even nds 
when the amount of calcium absorbed is i nadequate D 
for the needs of mother and fetus? Our results ; suggest. =: 
that the increase in urine calcium i is due to the increase _ p 
in creatinine clearance, and if this i is so, the i increase in : * 
calcium absorption is probably an adaptive. responseto 
the increased calcium excretion. Since the changes in. $i 
calcium absorption in pregnancy are similar to those ——— 
seen after vitamin D administration, the question arises — ~ 
whether there could be a link between the change in . 
glomerular filtration rate and a change i in the metabo- 
lism of vitamin D. A metabolite of vitamin D, 1,25- - 
dihydroxycholecalciferol, is known to be the metabolite 
most active in stimulating intestinal calcium trans- 
port,” and the final 1-hydroxylation is known to take 
place only in the kidney."' Our observations suggest the 
possibility that the activity of renal hydroxylation is in 
some way directly related to glomerular filtration rate, — 
so that when glomerular filtration rate is increased. ^ 
there is an increased formation of 1,25-dihydroxy-- 
cholecalciferol. 
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Now, an effective 


nonhormonal contracepti 
answers these concerns: 


"Tm worried about “I can’t use 
taking the pill.” an IUD.” 





Unique, patented delivery system. 
Encare Oval is a new and different 
vaginal contraceptive. The potent 
spermicide nonoxynol-9 is contained in a 
special base that melts at body tempera- 
ture. As Encare Oval melts, it gently 
effervesces, forming a double-action sper- 
micidal shield across the cervical os. This 
is an unusually viscous and tenacious 
barrier to prevent penetration by sperm. 


“The diaphragm 1S just Confirmed high efficacy rate. 


»» In a recent West German survey of 

toO much tr ouble. 287 physicians prescribing Encare Oval, 
only 43 pregnancies were reported after 
10,017 women completed 63,759 months of 
use. This represents a pregnancy rate of 
approximately 1 per 100 women-years. It 
should be noted, however, that surveys of 
contraceptive effectiveness vary substan- 
tially based on compliance and charac- 
teristics of the study group. 


No systemic side effects. 
Encare Oval contains no hormones. 
There are no systemic side effects. 


Simple to use. 

Encare Oval is convenient and 
uncomplicated to encourage patient 
ccmpliance. The Oval is shaped to slide 
easily into the vagina—without an appli- 
cator or special equipment. Protection 
occurs ten minutes after insertion and 
lasts for two hours. An Encare Oval is 
available without a prescription. 
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Barrier effectiveness proved. 

In vitro tests demonstrate that human sperm 
are unable to penetrate the viscous Encare Oval 
barrier-even with the spermicide removed. 


No sperm found 
in cervical canal 


Slide shows the ex« cp- 


tional density of the 

: AM ; Only dead sperm 

Encare Oval barrier. (For E IR m 
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agent was removed. ) Wien 
Human sperm, at right, 

are unable to penetrate the 

viscous shield. 

New Encare Oval offers effective contracep- 
tion without “pill” or IUD side effects or the irre 
versibility of sterilization. And it’s much easier 
than traditional vaginal contraceptives. You can 





Spermicidal action Corr obor ated. recommend Encare Oval with confidence. 
Standard tests for spermicidal effectiveness were Please review package insert for complete 
administered at an international test facility. Results product information and precautions. 


confirmed that nonoxynol 9 reached the desired high 
level of spermicidal efficiency. 


Postcoital tests confirm efficacy. 

A series of postcoital tests were undertaken to 
determine the spermicidal and barrier action of 
Encare Oval. Samples were taken from the vagina, os 
externum, and cervical canal (to a depth of 12to2cm ) 
within 5 to 12 minutes after coitus. Results showed 
no moving sperm in any samples. Immobilized 
sperm were noted in the vagina and os 
externum, but no sperm (either live or 
dead) were found in the cervical canal. 
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— Does more for you-Asks less from you 


You told us what you wanted and Sonicaid without asking nurses to be electronic engineers 
went to work on it right away. The result—a tis designed with fewer controls than any other 
strikingly modern fetal monitoring system that ull capability fetal monitoring system, yet gives 

rovides reliable data for patient management rou all these features: 
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: THe USE ‘OF diagnostic ultr aud in. obstetrics and | 
by Donald! of Scotland i in the 
, through his development of contact 8c anning, | 


| chara ‘acter and. Ww ithout F 
i ations i in obstetrics are 
d E = expanding and have been. enhanced due. to. devel- - 
dum < opmentsi in soft tissue resolution i imaging : and advances | 


i ultrasound has affected and | 


.. Fetal carc rdiac struc re: Identification anc d reco 











cifically, in our daborate 0 yd 
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practice | in re puse EC 


As of March 1, 19 me yea E 
ment of our laborato y ,35 | obstetric scans: ha heen E 
obtained. Patients were referred for a multiplicity: of: 
indications, assessment of fetal. matu rity being the most 
frequent. | a | | : 

Cryopreserved and. fofinalin:-fixed male and female g 
fetuses were provided by the department of anatomy 
for fetal anatomic correlation and development review. 

Laboratory instrumentation consisted of a com- - 
pound B-scan diagnostic ultrasound unit with gray- - 





















Transverse 


Fig. 1. Scanning planes through fetus dependent upon fetal attitude. 





Fig. 2. Sonogram of fetus in utero. The fetal cardiovascular image display is within the box. The 
aortic walls (aw) appear as bright sonic interfaces. The left ventricular outflow tract (A) appears as a 
dark sonolucent area. ce, Cephalad; cd, Caudad; af, amniotic fluid; s, fetal spine. 


scale processing, *? frequency 50 to 60 Hz, voltage 110 
to 120 VAC, single phase with additional A-mode and 
T-M-mode evaluation capability for patient evaluation. 
A 2.25 mHz general purpose transducer, a 2.25 mHz 
handheld general purpose transducer, and a continu- 
ous Doppler ultrasound monitor, 2.1 mHz,* were uti- 

*Sonograf II Greatone zoom display, Unirad Corp., Den- 


ver, Colorado. 
tModel 9026B, Hewlett-Packard Co., Palo Alto, California. 


lized to supplement basic instrumentation. A time- 
motion mode strip-chart recorder* was used to 
provide echocardiographic display capability to corre- 
late and analyze fetal cardiovascular structure data. 
Standard scan techniques? in longitudinal and trans- 
verse sections were utilized at 0.5 to 2 cm. gradients 
until fetal presentation and position biparietal diame- 


*1856 Visicorder, Honeywell Inc., Denver, Colorado. 








Fig. 3. Zoom sonogram of boxed area in Fig. 2. The bright globular area confluent with the posterior 
aortic wall is a transducer artifact (t). ce, Cephalad; cd, caudad. 


ter (BPD), and placental localization were ascertained. 
In order to elicit fetal cardiac structure, the fetal lon- 
gitudmal axis was then identified and a single scan was 
taken through the central midthoracic area of the fetus 
in the plane of the longitudinal axis, with the use of a 
single-pass technique (Fig. 1). Technical difficulty was 
encountered in some cases when the fetal lie paral- 
leled the lateral aspect of the maternal abdomen. This 
was due to the mechanical limitations of the transducer 
scanner-arm assembly unit. Attempts at altering the 
maternal position to allow for establishment of the cor- 
rect fetal scanning plane usually resulted in change of 
the internal fetal position, thus prolonging total exam- 
ination time and increasing discomfort to the mother. 


Results 

Scans of the central midthoracic area of a viable in 
utero fetus are shown in Figs. 2 and 3. Figs. 2 and 3 
may be analyzed by referring to the accompanying 
legends. Cephalad, two distinct, almost parallel sonic 
interfaces of linear dimension can be seen to border 
either side of a sonolucent strip. This sonolucent strip 


also appears to emerge from a larger and more globu- 
lar sonolucent area outlined by sonic interfaces. This 
image display is believed to represent segments of the 
fetal heart and great vessels. Fig. 4 is a graphic repre- 
sentation of an ultrasonogram showing an in utero 
fetus. The fetal cardiovascular image display is clearly 
outlined. Fig. 5 shows a longitudinal section of a 
formalin-fixed fetus of 19 weeks' gestational age, esti- 
matec by crown-rump length. The ascending aorta can 
be seen emerging from the left ventricle, most of which 
has been cut away in this section. Ultrasonic imaging of 
the fetal aorta would demonstrate sonic interfaces rep- 
resenting those junctions between the aortic wall and 
blood in the aortic lumen, visualized as a sonolucent 
strip. The globular sonolucent area in Figs. 2 and 3 
may represent blood in the left ventricle from which 
the aorta arises. It is also evident from the longitudi- 
nally sectioned fetus that the trachea may mimic the 
cardicvascular structures in the upper thorax and 
neck. A fluid-filled trachea such as is present in the in 
utero fetus will give the same ultrasonic interface re- 
lationships as does the aorta. Aortic pulsations trans- 
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Fig. 4. Graphic representation of an ultrasonogram of a fetus in utero. The relationship of the 
trachea (T) to the fetal cardiovascular image display (C) is shown. VTX, Vertex. 





Fig. 5. Longitudinal section of formalin-fixed fetus, 19 weeks of gestation. Note the relations of the 
ascending aorta (a) to the trachea (t). i, Interventricular septum; rv, lumen of the right ventricle; la, 
left atrium; m, anterior leaflet of the mitral valve. The left ventricle has been cut away in this section. 
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Fig. 6. Sonogram of cryopreserved fetus, 22 weeks of gestation. This sagittal scan was done in a water 
bath. The region of the cardiovascular image display (cv) and trachea (t) is within the box. ce, 
Cephalad; cd, caudad; v, anterior of fetus; d, posterior of fetus. 


mitted to the trachea from the contiguous aorta may 
also confuse the identification of either of these two 
structures by amplitude modulation and/or time- 
motion (TM) echography. However, the more 
cephalad position of the trachea (neck instead of 
mediastinum) helps to differentiate it from the aorta. 

Figs. 6 and 7 are water-bath scans of the central 
midthoracic area of a cryopreserved 22 week fetus 
taken through the fetal longitudinal midline axis. The 
fetal cardiovascular image display is again seen. Fifty 
pregnant patients have had this fetal cardiovascular 
image display exhibited purposefully with success. The 
presence of this image display has been identified in 
fetuses of 16 to 40 weeks' gestation. In review and 
analysis of the available literature, the image display we 
are reporting has not previously been presented. 


Comment 


Enhanced soft tissue resolution afforded by gray- 
scale imaging has enabled our laboratory to focus on 


the recognition, identification, and development of 
fetal organ systems. Initial ultrasound experiences with 
fetal heart evaluation and assessment have been re- 
ported. Ebina and associates! reported fetal heart and 
great vessel evaluation in 1967. Robinson and associ- 
ates? reported fetal heart imaging and identification of 
the fetal cardiac interventricular septum in 1968. In 
1970, Garrett and Robinson* reported on fetal heart 
volume determinations. Murata and associates! studied 
fetal cardiac motion by echocardiographic techniques. 
Robinson," in 1972, reported the detection of fetal 
heart movement in the first trimester of pregnancy. In 
1974, Suzuki and co-workers? reported on fetal heart 
volume determination and its relationship to predic- 
tion of fetal gestational age and weight. 

In our first year of experience with diagnostic ul- 
trasound and assessment of in utero fetal cardiac struc- 
ture, we became aware of a constant reproducible cen- 
tral midthoracic fetal finding on ultrasound scans 
which were taken through the plane of the fetal lon- 


508 Lee et al. 


-———— 


November 1, 1977 
Am. J. Obstet. Gynecol. 





Fig. 7. Zoom sonogram of boxed area in Fig. 6. Note the dark sonic interfaces bordering the lumens 
of the cardiovascular image display (cv) and trachea (t). ce, Cephalad; cd, caudad; v anterior of fetus; 
d, posterior of fetus. 


gitudinal axis. As we were assessing interfaces which we 
thought represented major fetal vascular spaces, the 
image display was interpreted as representing the junc- 
tion of the fetal heart and great vessels. Embryologic 
fetal cardiovascular development data suggested that 
the more cephalad portion of the image display repre- 
sented the aorta.'? The existence in the fetal heart of 
two physiologic right-to-left shunting mechanisms, the 
foramen ovale and the ductus arteriosus, resulting 
primarily in aortic flow, was our basis for this assump- 
tion. 

Department of anatomy consultation and coopera- 
tion was then obtained and fetal anatomic correlation 
studies and fetal development review were initiated. In 
selected cases, as the relative fetal position to the plane 
of scan was known, anatomic sections in longitudinal 
planes were made through cryopreserved or 
formalin-fixed fetuses of similar gestational ages. 

Utilizing these techniques, we feel we have been suc- 


cessful in reproducing and establishing the major vas- 


cular interfaces with which we are concerned. 
Confirmation that this image represents the junction of 
the heart and great vessels was also achieved ul- 
trasonographically by simultaneous visual A-mode 
cardiac function display,!! indicating fetal heart struc- 
ture, and by Doppler ultrasound." The latter 
confirmed fetal heart structure by audioidentification 
of cardiac valve function when the Doppler transducer 
was placed in the axis and position of the general pur- 
pose transducer. More recently, T-M mode display has 
also been utilized to establish and evaluate fetal cardiac 
structure.!? !^ T-M mode confirmation of fetal cardiac 
valvular function was added to our study when instru- 
ment capability was made available to us. Echocar- 
diographic identification of what we interpret as aortic 
root and aortic valve image displays through the area 
of the fetal cardiovascular structures identified by 
B-scan has been achieved (Fig. 8). Fetal mitral valve 
display has previously been reported" (Fig. 9). Doc- 
umented experiences concerning the characteristic 
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Fig. 8. T-M mode sonogram of fetus in utero, 40 weeks of gestation. The anterior (aw) and posterior 
(pw) walls of the aortic root are demonstrated. The point of coaptation of the aortic cusps (c) appears 
as a dark sonic interface within the aortic lumen. rv, Right ventricle; /a, left atrium; f, anterior chest 
wall of the fetus; m, maternal abdominal wall. 


motion patterns of fetal intracardiac structure at all 
periods of fetal gestation, however, are few and more 
detailed investigation is necessary to confirm our in- 
terpretations and observations. 

Experience has taught us that precise midline scans 
in the longitudinal axis of the fetus are not necessary 
for recognition of gross fetal cardiovascular structure 
once technician or physician awareness and recogni- 
tion of the characteristic fetal cardiovascular display 
have been experienced. Longitudinal scans through 

. the fetal axis, not necessarily midline but through the 
midthoracic area, will produce fetal cardiac-great ves- 
sel structure images which are quickly recognizable and 
easily confirmed by A-mode visual image. 

It is important to realize that the position of the fetal 
mediastinum is dependent on gestational age because 
of growth difference between the thorax and abdo- 
men. Between 38 weeks of gestation and term, the 
display will be noted in its normal mediastinal position. 
Before 38 weeks' gestation, the image display will be 


located more cephalad and must be differentiated 
from fetal trachea. We have become aware as well that 
on a single scan (1) plane of section (position of fetus), 
(2) movement of the fetus in utero, and (3) functional 
fetal cardiovascular dynamics may produce image dis- 
plays indicating great vessel structure other than the 
aorta, such as the superior vena cava and/or the main 
pulmonary artery. This will be the subject of another 
report which is in preparation. 

The fetal cardiovascular display has been of im- 
measurable aid in allowing us to rapidly and consis- 
tently identify fetal heart structure. As a consequence, 
an additional parameter for location of the fetal heart 
for diagnostic confirmation of (1) fetal viability and (2) 
multiple gestation has been added to our laboratory 
capability. 

Additionally, we have come to realize that major av- 
enues of fetal cardiovascular evaluation and study are 
now open for investigation. As technical advances in 
the basic physics fields of electronics, ultrasonics, and 
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Fig. 9. T-M mode sonogram of fetus in utero, 40 weeks of gestation. The fetal anterior leaflet of the 
mitral valve (mv) has approximately the same ultrasonic configuration as an adult mitral valve leaflet. 
Parts of the interventricular septum (7) are visable. lv, Left ventricle; rv, right ventricle; f, anterior 
chest wall of fetus; m, maternal abdominal wall. 


instrumentation are applied in the area of diagnostic We are indebted to Kathryn Gray, secretary, Don 
ultrasonography, recognition and diagnosis of Alvarado and Elizabeth Ewing, medical illustrators, 


and Jerry Wester of Unirad Corp. for their time and 


physiologic and pathologic fetal cardiovascular entities | | 
contributions in our behalf. 


may become commonplace. 
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Discussion x-ray. The amniotic cavity was considered sacred. At- 
Dr. HORACE E. THOMPSON, Denver, Colorado. Prior tempts to invade this structure were seldom made, 
to 1955, the evaluation of the fetus in utero consisted either directly or indirectly, to determine the status of 
primarily of palpation, auscultation, and, occasionally, the fetus at any point in pregnancy. À watchful, waiting 














-approach was employed and, although the outcome 
was good in most instances, it was difficult to anticipate. 


During the past twenty years, great strides have been 


made i in the identification of fetal problems, the evalua- 
tion of. growth, and the determination of fetal well- 
` being. With the development. of new laboratory proce- 
Y dures involving invasive as well as noninvasive tech- 
> niques, the amniotic sac is no longer considered sacred, 
and the invasion and evaluation of its contents are now 
e done almost routinely by amniocentesis and. ultrasonic 
un and electronic examinations. 
o Engineering in medicine has greatly enhanced the 
‘potential of diagnosing fetal pathology. We are in- 
bted to such investigators as Howry, Holmes, 
xn . ;Posekony, and Wild for the development of diagnostic 
| ultrasound and to Taylor, Gottesfeld, Hellman, 
^ Kobayashi, and Donald, among others, for the applica- 
tion of these techniques to the. field of obstetrics and 
| By necology. 
1 T < Ultrasound, a noninvasive, appar say nonterato- 
- ' genic and nontoxic procedure, has opened a new 
door to fetal and maternal medicine, making it possible 
to evaluate fetal normality and growth throughout 
_ pregnancy. Even in the early stages of the development 
_ of this technique, it was fr equently possible to identify 
. many of the internal fetal organs such as kidneys, liver, 
von TE pulsations, etc. Technology in this area has ad- 
-vanced rapidly and, with the advent of gray-scale and 
real time scanning, we are now able to demonstrate 
fetal internal structures with sufficient reliability to 
make this a routine procedure. By identifying the 
— «fetal cardiac silhouette sign" with the gray scale, Dr. 
ro Lee has demonstrated. a great potential in detecting 
— c fetal life, evaluating fetal growth and maturity, and 
IRA diag iosing cardiac abnormalities. — — 
. In some instances the ability of the engineer to de- 
"E velop instruments for the diagnosis of fetal problems 
— "has far outstripped the physician's capability to 
2 "identify, evaluate, and respond to the material 
es presented. In many cases it may be impossible to affect 
. - any change in fetal abnor malities, growth retardation, 
or stress until the infant has been delivered but it is 
o possible to anticipate such abnormalities and apply cor- 
"A rective measures at the earliest possible moment. It is 
“necessary to move forward continually in our efforts to 
identify and study fetal abnormalities. Therapy is a 
. dynamic field with newer modes constantly in the 
= offing, bringing in utero correction of fetal pathology 
2 within the realm of possibility. 

—. Dr. Lee's work has shown that it is possible to dem- 
onstrate and evaluate certain aspects of the heart and 
its function in utero. Although I realize this is a pre- 

_ liminary report mainly to demonstrate the capability of 

. identifying the “fetal cardiac silhouette sign," I wonder 
Jif Dr. Lee has been able at any time to identify struc- 
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tural abnormalities of the fetal heart and whether or | 
not he feels that further refinement of the technique - 
makes it likely that we will be able to delineate and — 
evaluate more clearly the fetal heart structures. I would - 
also like to know in what percentage of patients Dr. Lee. 
has been able to identify the "fetal cardiac silhouette — 
sign,’ ' how long the. procedure. takes, and what is the ` 
inconvenience to the patient. Is this a practical proce- 
dure for all pregnant patients and does he feel thatthe | 
results will justify the cost and. patient. inconvenience? Ia 
I have observed fetal cardiac activity on many oc cae c 
‘sions while doing a routine scan of the pregnant pa- | 
tient and consider this a reliable and consistent sign ofo 
fetal life. However, are there not other methods w hich - 


are less technical and less ro that will accomplish the 


same thing? m» 
Dr. LEE (Closing: 





established and -developed institution. 


In answer to his questions, we have not yet identified | 
structural abnormalities of the fetal heart, and new- 
born follow-up has not indicated that we have missed 


any. However, we are very “young” in our experience. 


As to more discrete. fetal organ imaging. and assess- — 
ment, I think this may be just around the corner. I was | 


made aware, just a week ago, that next week, at the 
AIUM meeting in W inston-Salem, North Carolina, one 


of the commercial companies is making available a 


gray-scale unit that may provide this capability. 
Our present laboratory limitations are the lack of 


transducer design and development capabilities and 
film image storage capability. We presently have 70 


and 35 mm. Polaroid film capability but lack good 
cameras and videotape capability. : | 7 

As tc the fetal cardiac silhouette sign, v we have been 
successful in producing: this display i in approximately 


three cf every four patients, the only major limiting ———— 


factor being the situation when the fetal longitudinal 
axis parallels the maternal: lateral. abdomen. Our 


transducer-scanner and unit are unable to mechan- | 
ically scan in that situation. The procedure has become __ 
part of our routine scanning technique. Patient scan- 

ning time has been. increased approximately 10 min- . 


utes. 


with all new diagnostic tools, more widespread utiliza- 
tion will lessen this cost factor. 


As to patient inconvenience, except for the usual cir- | 
cumstance of stress provided by overly full bladders for - 
prolonged times of scanning, we have not really incon- .— 


venienced our patients. 


4 woiild. die. to. thank Dro 
Thompson for his discussion and his kind. and consid- Lj 

erate comments. I am indebted to him as well for re- 
minding all of us that: ultrasound. is an American- i 


As to the question on techinical expertise and costs, I. — 
agree with Dr. Thompson that fetal cardiac activity can ~ 
. be more simply and cheaply assessed. But I believe, as 











Fetal heart rate acceleration in response to acoustic 
stimulation as a measure of fetal well-being 
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Washington, D. C. 


The search for better means of testing for antepartum fetal well-oeing is a major objective 
of perinatal medicine. This preliminary report explores the use of a 2,000 c.p.s. pure-tone 
auditory stimulus for "nonstress" testing, a comparison with the oxytocin challenge test 
(OCT), and a correlation with fetal outcome. Instead of waiting, when the fetus may be 
inactive or "sleeping," for a positive fetal heart rate (FHR) response following a fetal kick or 
movement, a rapid "nonstress" test may be performed by evoking an FHR acceleration 
after the application of a five-second auditory stimulation at 105 to 120 db. When FHR 
acceleration evoked exceeded 15 b.p.m., the subsequent OCT was always negative. 
Suspicious or positive OCT's were frequently obtained when no response to auditory stimuli 
occurred. Subsequent outcomes as well as safety and potential applications of this rapid 
test which may eliminate the need for many OCT's are discussed. (AM. J. OBSTET. 


GYNECOL. 129: 512, 1977.) 


INTRAPARTUM FETAL monitoring has been a valu- 
able tool in the reduction of intrapartum morbidity 
and mortality. However, the problems of antepartum 
distress and fetal wastage loom large in modern obstet- 
rics. In this regard, numerous tests have been de- 
scribed for the antepartum assessment of fetal well- 
being which are in clinical use today. 

Any test of fetal well-being must satisfy several re- 
quirements if it is to approximate the ideal. The test 
must: (1) be easy to administer to large populations, (2) 
be inexpensive, (3) have results readily available, and 
(4) have a high degree of correlation with the clinical 
outcome. The following is a preliminary report on a 
method of "nonstress" testing involving the presence 
or absence of fetal heart rate (FHR) acceleration in 
response to a 2,000 c.p.s. pure-tone auditory stimulus; 
the test is compared with the oxytocin challenge test 
(OCT), and with fetal outcome. 
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Material and methods 


Fifty-eight consecutive OCT's were performed on 39 
patients at Walter Reed Army Medical Center during 
the period January to June, 1976, for a variety of indi- 
cations (Table I). Monitoring was performed exter- 
nally.* 

Prior to the OCT, base-line heart rate and uterine 
and fetal activity are determined. During this period, 
after appropriate counselling and consent by the pa- 
tient, an auditory stimulus of 2,000 c.p.s. of pure tone, 
generated by a wide-range oscillator,t and amplified by 
a solid-state amplifier, was applied to the lower abdo- 
men over the vertex with a small speaker. The output 
at the speaker surface was previously calibrated to 105, 
115, and 120 db at appropriate amplifier settings. The 
stimulus was applied as a five-second pulse, starting at 
105 db, marked by the 50 mm. calibration button or 
the test button on the fetal monitor. The noise pulse 
was repeated three times, at least one minute apart 
and/or at least one minute from a significant event such 
as a kick, contraction, or prior FHR acceleration. Fetal 
heart rate acceleration of at least 15 b.p.m. in response 
to the pulse signal or to a kick evoked by the pulse was 


*Models 101B and III, Corometrics Medical Systems, Inc., 
North Haven, Connecticut. 

tModel 200 CD, Hewlett-Packard Co., Palo Alto, Cali- 
fornia. 

iModel MPA-20, Realistic. 
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Fig. 1. Example of five-second pulses of 2,000 c.p.s. tone at 105 db, then 115 db. Positive FHR 
accelerations are noted. 


considered a positive response. Accelerations of 5 to 15 
b.p.m. or a technically unreadable tracing were all con- 
sidered as equivocal (+). If no definite acceleration was 
obtained at 105 db, three pulses at 115 and then 120 db 
were then consecutively tried (Fig. 1). If no response 
was obtained or there was an increase of less than 5 
b.p.m. at the highest level, the test was considered 
negative or nonresponsive. The test results were re- 
corded before the OCT was performed. Later the trac- 
ings were read “blindly” by an observer who had not 
been present during the test. 

OCT's were performed in a routine manner accord- 
ing to the method of Freeman. 


Results 


Acoustic stimulation and OCT's were performed 
consecutively on 39 patients, for a total of 58 times. In 
43 instances, in 27 patients, the fetal response to acous- 
tic stimulation was positive. In all these cases the oxyto- 
cin stress testing which immediately followed was read 
as negative (no late decelerations) (example is shown in 
Fig. 2). The 27 infants delivered subsequently were all 
healthy at birth with an average one-minute Apgar 
score of 8.1 and a five-minute average score of 9.4. 

In seven cases the acoustic stimulation test was 
graded as inconclusive (or +). In all these cases the 
OCT immediately following was negative. In two of 
these patients, several days later, acoustic stimulation 
showed a negative response and the OCT was positive 
(discussed below). Two other patients in this group 
continued into labor with a flat base-line FHR noted 
when the membranes were ruptured and the direct 
electrode was applied. Fetal distress was subsequently 
diagnosed, and one infant was delivered by cesarean 
section. Three more patients tolerated labor well, the 
last patient returning several days after the test with 


Table I. Indications for testing* 
Indication No. 


Post dates 28 
Diabetes 18 
Class A 4 
Class B 7 
Class C 4 
Class D 3 
Chronic hypertension 9 
Mild toxemia 7 
Falling estriol 5 
Suspected IUGR l 





IUGR = Intrauterine growth retardation. 
*Some tests done for more than one indication. 


mild pre-eclampsia in labor. The one-minute average 
Apgar score for this group was 7.8 and the five-minute 
score was 9.0. 

In eight of the acoustic stimulation tests there were 
no FEHR acceleration responses noted (i.e., a negative 
test). In three of these patients the paired OCT was 
negative. The first was a patient with chronic hyperten- 
sion who some days later tolerated labor well, with de- 
livery of an infant weighing 4 pounds, 10 ounces with 
Apgar scores of 8 and 10 with strong evidence of in- 
trauterine growth retardation. The second patient tol- 
erated labor well; the infant had Apgar scores of 7 and 
10, but there were two tight loops of nuchal cord. The 
third patient had Class C diabetes; after hospitalization 
and bed rest, an acoustic stimulation test was positive 
and an OCT was negative. This patient went into pre- 
mature labor at 36 weeks, with precipitate vaginal de- 
livery of a normal infant with Apgar scores of 6 and 8. 

One patient with a negative acoustic stimulation test 
had a corresponding suspicious OCT. She had mild 
chronic hypertension at 39 weeks; when she returned 
one and a half days later for a repeat test, fetal 
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Fig. 2. Example of FHR accelerations in response to 105 db, 2,000 c.p.s. tone. Note also positive FHR 
response to evoked kicks. Lower tracing is subsequent negative OCT. 


bradycardia was noted. She was immediately rushed to 
the operating room and delivered by cesarean section 
of a pale infant who had cardiac arrest just before de- 
livery. The one- and five-minute Apgar scores were 0. 
The child was resuscitated but died several hours later. 
The infant was very anemic, and tests indicated a large 
amount of fetal-maternal bleeding. 

Four positive OCT's were noted in three patients 
after negative acoustic stimulation tests. The first was 
in a patient being examined for postdatism. During the 
subsequent induction of labor, fetal distress developed 
and the patient was delivered by cesarean section of a 
normal-appearing infant with Apgar scores of 3 and 7. 
The second patient in this category was a 41-year-old 
woman with Class D diabetes; she had a + acoustic re- 
sponse with a negative OCT several days previously. 
Estriol values had been noted to fall and, after the posi- 
tive OCT (Fig. 3), a cesarean section was performed 
with the delivery of a male infant weighing 5 pounds, 2 
ounces with Apgar scores of 6 and 8, who had multiple 
cardiac and skeletal anomalies and subsequently died. 
The last two positive tests occurred in a patient with 
Class C diabetes referred to our hospital at 34 weeks, 


with poor control of diabetes and suspected in- 
trauterine growth retardation on the basis of serial 
sonograms. Estriol levels from samples obtained one 
week apart, prior to transfer of the patient, fell from 
14 to 9 mg. per 24 hours. Admission testing showed 
no response to acoustic stimulation and a positive OCT. 
No fluid was obtainable at amniocentesis. The patient 
was monitored overnight and the tests were repeated 
because the patient had been hyperglycemic. With 
normal blood glucose levels, the same results were ob- 
tained and the patient was taken to the operating room 
for cesarean section (Fig. 4). A microcephalic infant 
with multiple congenital anomalies was delivered. The 


Apgar scores were 0 and | and the infant subsequently 
died. 


Comment 


Much of the perinatal research currently in progress 
involves the antepartum assessment of the fetus, with 
an eye toward the prediction of fetal compromise to 
identify those cases where intervention may be qualita- 
tively and quantitatively “lifesaving.” The predominant 
tests employed at this hospital and probably most 
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Fig. 3. Note lack of FHR response to acoustic stimulation at all levels tested and to kick. Lower 
tracing shows part of OCT which followed, with mild late decelerations present. 


widely used elsewhere are the OCT and estriol deter- 
minations. These tests have both advantages and dis- 
advantages which have been enumerated elsewhere. 
The OCT has a major advantage in that the results are 
immediately available; however, it takes one to three 
hours to administer and requires trained personnel at a 
not insignificant cost to the patient. 

Much has been written recently about “nonstress” 
testing. Lee? has reported a large series of patients in 
which noncontraction testing with the use of FHR ac- 
celeration response to activity (kicks, etc.) was com- 
pared to simultaneous oxytocin stress testing. Where a 
positive determination of fetal activity acceleration was 
obtained, the OCT was always negative. Where ques- 
tionable or negative acceleration was obtained, the 
OCT was often suspicious or positive. 

Nonstress testing thus has two readily apparent ad- 
vantages: (1) When positive, it is highly predictive of a 
negative OCT, thus eliminating the need for many 
OCT's; (2) it is usually less time consuming. An addi- 
tional advantage is that it can be used when an OCT 
might be contraindicated. 

The "problem" with nonstress testing is that often 


Table II. Results of 58 paired tests of FHR 


response to 2,000 c.p.s. tone and OCT 


Negative OCT | Positive OCT 


Tone arousal response 


Group 
l. Positive (acceleration) 43 (100%) 0 
2. Indeterminate (+) 7 0 
3. Negative (no acceleration) 3 (37.5%) 5 (62.5%) 


the fetus is quiescent or “asleep” at the time of testing. 
Frequently considerable time is spent waiting for 
sufficient activity to correctly interpret results. An al- 
ternative would be to arouse the nonreactive fetus, and 
for that purpose we propose the use of an auditory 
stimulus. The FHR acceleration response is physiologic 
in nature, associated with either fetal movement, as in 
other nonstress testing, or with the well-known direct 
“startle”? response. In either case, an intact cat- 
echolamine system demonstrative of a healthy fetus is 
indicated. 

Since the 1920's, fetal response to auditory stimuli 
has been noted. In 1947, Bernard and Sontag* noted 
FHR accelerations in five cases after auditory stimula- 


516 Read and Miller 


November |, 1977 
Am. J. Obstet. Gynecol. 





Fig. 4. Another example of lack of response to 2,009 c.p.s. stimulation at all tested levels and 
subsequent positive OCT. 


Table III. Apgar scores by groups 






Mean Apgar 
score 













Group Acoustic response 5 min. 


Group 1 (27 Positive (ac- 


Negative 8.1 9.4 


patients celerations) 

Group 2 (5 Indeterminate Negatite 7.8 9.0 
patients) (+) 

Group 3A (3 Negative (no Negative 7.0 ge 
patients) accelerations) 

Group 3B (4 pa- Negative (no Positive 2.2 4.0 
tients, 5 tests) accelerations) 





Group 1 versus Group 3B: p « 0.01 at one and five 
minutes. 


Group 2 versus Group 3B: p « 0.025 at one and five 
minutes. 


tion. Dwornicka and associates,’ in 1963, used a similar 
technique in a larger number of patients with im- 
proved equipment. Thev noted an acceleration of 5 to 
13 b.p.m. as early as one second after use of five- 
second, 1,000 and 2,000 c.p.s.. 100 db tones. Johansson 
and associates? later achieved similar results with 3,000 
c.p.s. 100 + 6 db tones for one second. 


Goodlin and Schmidt’ described “various fetal 
arousal levels as indicated by FHR recordings." While 
it was noted that reactive fetuses who responded to 
acoustic stimuli did well and nonreactive (with a flat 
base line) fetuses who responded to stimulation with a 
deceleration in heart rate had disastrous results, the 
clinical application was considered “tentative” although 
“reproducible.” 

In 1962, during investigation of congenital deafness, 
Murphy and Smyth* observed that the "fetal heart rate 
increased significantly after pure tones were trans- 
duced through the abdominal wall." Perhaps more im- 
portantly, they observed two diabetic mothers in their 
survey who had positive FHR changes at 30 weeks but 
did not have FHR response at 34 weeks. Both of these 
patients subsequently were delivered of stillborn in- 
fants. 

The purpose of antepartum testing with the OCT is 
to determine, in selected situations, which fetus might 
be at risk. Also, the OCT may be used to time delivery 
in cases where we know the fetus will become at risk (e.g., 
in patients with severe diabetes) at some point. In the 
present study, although numbers are not large, there is 
sufficient evidence to support the potential correlations 


* 








bei previously hinted at between i fetal: response to adon 
4 -stimuli and the OCT (T ables I and ID asa measure of 
- s fetal well- being. | ; 

.^ Given the hypothesis that a positive response to audi- 
ERE tory stimulation obviates the need for the OCT, there 
. "were no Type H errors (i.e., a. positive acoustic stimula- | 
m tion test was always follow ed by; a negative OCT.) Thus, 


D in the present study, 74 per cent of the OCT's could 
i have. been safely eliminated. Of the remaining. 26. per 
^ cent of. cases (15), the yield was. 33 per cent positive or 
^. suspicious OCT's, which cer tainly seems to more than 
p Justify the time, effort, and expense of the OCT. — 

E Further. support for using acoustic stimulation re- 


D sponse as a screening test was the good outcome result- 


“Bag I in cases when the response was. positive. Although 


the numbers are small, there is also a statistically | 


Pn significant difference. between one- and five-minute 





: < Grou ps 2 
Whitney U test (Table IID. Although the var iable of 
S ` poor outcome can often be expected i in the clinical: situ- 


ations presented in Group 3, the negative. stimulation 


test also is meaningful in that it points to the group 
with. a high yield of positive OCT's where hopefully 
En interve ntion may improve some outcomes. 
As previously suggested by Goodlin and. Schmidt, ; 
| the response of the fetus varies with repeated antenatal 
testing; however, unless the change of response was 
_. due to a transitory factor (drugs, supine hypotension, 
blood glucose), the responses uniformly proceeded 


p from. positive to indeterminate to negative in those. 






.— cases where change did occur. This result would seem 
Ex logical i in view of the fact that placental and fetal dete- 
a rioration from any cause is s probably a. progressive and 
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 Ssponds to auditory. stimulatioi 


Apgar scores between Groups 1 and 3B and between 
' and 3B. by randomization, and the Manm- 






chronic process. Other antenatal tests seem to support - . 
this concept. | | 
As to questions of the safety of this procedure, no in 
effects have been observed. The above-listed authors 
also noted no ill effects and, where newborn hearing 
was tested, it was. normal. Furthermore, Walker and 


colleagues? noted a large. attenuation. of a sound by 


maternal tissues when measured across the abdominal 
and uterine walls. They noted approximately a 50 db 
attenuation at 2, 000 c.p.s at a 120 db level which. 
brings levels used in this. study well below the level. 
considered to be potentially inns to fetal hearing. . 


Conclusions 


l. The fetus, as. has been shown: previously, res. 
w th a change ir in FHR. k 
. 2. The presence of a positive. E IR resp: o audi- 
tory stimuli has a high correlation to oa negative © oot 
anda good outcome... EP ma. » 

3. In the presence : oF an üidetefeninaté : re ponse ‘or E 
no response to auditory stimuli, the subsequent OCT i is 
often suspicious or positive, E : | 














Proposal 


l. It seems evident that. a positive response to audi- 
tory stimulation would obviate the need for an OCT. 
An indeterminate. or negative response requires that 


the OCT be performed. as indicated. 


2. Since the test requires only. a very few minutes, it 
could be used to screen a larger. population. than the 
OCT. It is conceivable that. this test may be performed 


as an office procedure which will enhance: its avail- 


ability and utilization. - 
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Amniotic fluid testosterone in the prenatal determination 


of fetal sex 
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In the field of genetics, a rapid and accurate test for the prenata! determination of fetal sex, 
especially in cases of sex-linked disorders, is desirable. Amniotic fluid testosterone was 
measured by the radioimmunoassay technique in 37 samples obtained at saline abortion 
between 16 and 19 weeks’ gestation. Final confirmation of fetal sex was obtained from fetal 
gonadal histology. In pregnancies with male fetuses, the mean amniotic fluid testosterone 
value of 27.6 ng. per 100 ml. was significantly higher (p < 0.001) than the mean value of 
9.6 ng. per 100 ml. found in pregnancies with female fetuses. The range for pregnancies 
with male fetuses was 15.5 to 41.3 ng. per 100 ml. and for those with female fetuses 5.7 to 
15.1 ng. per 100 ml. With a coefficient of variation of 5 to 8 per cent considered for the 
method of assay, there was an area of potential overlap from 12 to 18 ng. per 100 ml., 
giving a predictive error of approximately 16 per cent. For patients in whom the results are 
clearly outside the area of overlap, this test is of value as a preliminary screen in the 
prenatal determination of fetal sex, especially in X-linked disorders. (AM. J. OBSTET. 


GYNECOL. 129: 518, 1977.) 


OVER THE PAST few years, considerable progress has 
been made in prenatal diagnosis of genetic disorders. 
The most common indication for genetic amniocen- 
tesis is the increased risk of cytogenetic abnormalities, 
particularly Down's syndrome, associated with ad- 
vanced maternal age.’ Among the group presenting 
for genetic counselling and prenatal diagnosis of ge- 
netic disorders are patients who are carriers of 
X-linked disorders. In the vast majority of cases, the 
enzyme defect is undetectable and it is impossible to 
make a prenatal diagnosis. Therefore, further man- 
agement of these cases depends upon the sex of the 
fetus. At the present time this is determined by 
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chromosome analysis of the cultured amniotic fluid 
cells, a procedure that can take up to three weeks. 
Two recent reports” ? have raised the possibility of a 
rapid method of prenatal determination of fetal sex by 
radioimmunoassay of amniotic fluid testosterone 
levels. The present study was designed to determine 
the predictive accuracy of the test. Clinically, the obvi- 
ous potential would be in X-linked disorders, particu- 
larly in cases where gestational age is advanced (17 to 
19 weeks). If accurate, the test could supplant the more 
expensive and time-consuming chromosome karyotyp- 


ing. 


Material and methods 


Samples of amniotic fluid were collected from 37 pa- 
tients undergoing elective termination of pregnancy by 
intra-amniotic injection of hypertonic saline between 
16 and 19 weeks’ gestation. The amniotic fluid was fro- 
zen at —20° C. until assayed in batches for testosterone. 
The level of amniotic fluid testosterone was measured 
by the modified radioimmunoassay developed by 
Wong and associates.“ 

All fetuses were examined by one of us (N. P.), and 
the sex of the fetuses was determined by examination 
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of the external genitals and the internal genitals and by 
gonadal histology. 


Results 


In 18 fetuses, the external and internal genitals were 
of the male pattern and the gonads were testes; in 19 
fetuses, the external and internal genitals were of the 
female pattern and the gonads were ovaries. 

Table I shows the levels of amniotic fluid testos- 
terone in pregnancies with male and female fetuses. 
The mean value in pregnancies with male fetuses was 
almost three times the mean values of pregnancies with 
female fetuses. The difference between the two groups 
was statistically highly significant (p « 0.001). 

The individual values for amniotic fluid testosterone 
are shown in Fig. 1. There is an obvious pattern of high 
values in pregnancies with male fetuses and low values 
in those with female fetuses. With a cut-off point of 
about 15 ng. per 100 ml., it is possible to predict the 
fetal sex correctly in all 37 cases. 


Comment 


In the past, several workers have investigated the 
role of testosterone in fetal sexual development. Both 
Abramovich? and Reyes and associates? reported that 
the levels of plasma testosterone in male fetuses were 
significantly higher than in the female fetuses between 
11 and 18 weeks' gestation. 

The measurement of testosterone in amniotic fluid 
for determination of fetal sex has produced conflicting 
reports. Younglai and Lin’ found that the range of 
amniotic fluid testosterone between 12 and 20 weeks' 
gestation was very large so that no significance could be 
attached to levels in pregnancies with male and female 
fetuses. These authors were able to predict the sex of 
the fetus in 70 per cent of the cases and suggested that 
this method was not good enough for sex identification 
but might reflect differences in excretion. 

On the other hand, in a study of 57 pregnancies 
between 15 and 19 weeks' gestation, Giles and associ- 
ates? reported that the level of amniotic fluid testos- 
terone was significantly higher in pregnancies with 
male fetuses in comparison with those with female 
fetuses. Moreover, they were able to correctly predict 
the sex of 37 of 38 male fetuses and 19 of 19 female 
fetuses, entirely on the basis of amniotic fluid testos- 
terone levels. More recently, Judd and associates;? re- 
porting on an even larger study of 135 patients, came 
to similar conclusions. These authors found no overlap 
of values between the two sexes and suggested that 
amniotic fluid testosterone has promise as a definitive 
test for fetal sex determination in utero. 

In the present study, if an ideal cut-off level of 15.3 
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Fig. 1. Amniotic fluid testosterone from 16 to 19 weeks’ gesta- 
tion in pregnancies with male (o) and female (e) fetuses. 


Table I. Amniotic fluid testosterone levels (nano- 
grams per 100 ml.) between 16 and 19 weeks 
gestation in pregnancies with male and 


female fetuses 
Male fetuses Female fetuses 


Mean 27.6 9.6 
Standard deviation 8.9 2.5 
No. of patients 18 19 





t= 849. p < 0.001. 


ng. per 100 ml is selected, there is an almost perfect 
separation of the sexes so that the predictive accuracy is 
100 per cent. However, with consideration of the 5 to 8 
per cent coefficient of variation of the assay method, 
there is an area of potential overlap from 12 to 18 ng. 
per 100 ml., which would give a total predictive error 
of about 16 per cent. It must be emphasized that the 
numbers in the present series are small but in a larger 
series, on the basis of statistical calculations,* the ex- 
pected overlap is unlikely to be greater than 10 per 
cent. 

The practical importance of these findings is that if 
the amniotic fluid testosterone level is greater than 18 
ng. per 100 ml. one could assume that the fetus is male 
and, conversely, if the level is less than 12 ng. per 100 
ml. a presumptive assumption of a female fetus can be 
made. Therefore, in over 80 per cent of the cases fetal 
sex can be determined with certainty by this method, 
thus avoiding the usual two- to three-week waiting 
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period for cell culture and karyotyping. The test is also 
far less expensive than karyotyping. In about 16 per 
cent of the cases where there is a possibility of overlap, 
it would be necessary to await the results of chromo- 
some analysis. We agree with the findings of Giles and 
associates? that amniotic fluid testosterone is a useful 
preliminary screening test in the prenatal determination 
of fetal sex. However, unlike Judd and associates,” in 
view of the potential overlap in values between the 
sexes, we do not believe that this is a definitive test in all 
cases. At the present time in our own clinical practice, 
we are using this test as a routine preliminary screen 
while awaiting the results of the karyotype. The 
possibility of errors in diagnosis due to contamination 
of amniotic fluids with maternal cells has correctly been 
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pointed out,? and in such cases amniotic fluid testos- 
terone could complement the chromosome analysis. 

Further research is needed to evaluate the precision 
of this test and its place in prenatal diagnosis. We pro- 
pose to expand our study by doing amniotic fluid tes- 
tosterone measurements in patients undergoing ge- 
netic amniocentesis and correlating the values with the 
karyotype on cultured amniotic fluid cells and the 
phenotypic sex of the infant. 


We are indebted to the members of the Amniotic 
Fluid Study Group for their help with the study. We 
also thank Professor D. B. W. Reid, Department of 
Preventive Medicine and Biostatistics, University of 
Toronto, for statistical advice and Miss S. Cox for sec- 
retarial assistance. 
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Vitamin levels in low—-birth- weight newborn infants 


and their mothers 


HERMAN BAKER, Pu.D. 
INDERJIT S. THIND, M.D. 
OSCAR FRANK, Pu.D. 
BARBARA DEANGELIS, M.A. 
HERIK CATERINI, M.D. 
DONALD B. LOURIA, M.D. 
Newark, New Jersey 


The cord blood of 50 normal-birth-weight neonates (more than 2,500 grams) and 50 
low-birth-weight neonates (less than 2,500 grams) and the respective mother's blood were 
analyzed for folate, vitamin Bg, riboflavin, nicotinate, pantothenate, thiamin, biotin, vitamin 
B,2, vitamin A, and 8-carotene concentrations at parturition. No mothers had received 
supplemental vitamin intake. Except for vitamin A and g-carotene, maternal vitamin levels 
were lower than those of neonates in all instances. Vitamin levels in the blood of 
low-birth-weight neonates were the same of those of normal-birth-weight infants except for 
significantly lower folate, vitamin B,2, and pantothenate levels. (AM. J. OBSTET. GYNECOL. 


129: 521, 1977.) 


Low BIRTH WEIGHT increases the number of deaths 
in infants’; the lower the birth weight, the greater the 
perinatal mortality rate and the higher the incidence of 
brain disorders and mental retardation.! In New York 
City, from 1958 to 1971, the distribution of low birth 
weight could account for the entire excess of perinatal 
deaths among black as compared to white babies'; most 
of the infant deaths were thus related to low birth 
weight. 

Low birth weight implies insufficient intrauterine 
growth; it may be construed as denoting intrauterine 
malnutrition.” Fetal malnutrition may result from an 
insufficient maternal supply of essential nutrients, im- 
paired placental transport of metabolites to the fetus,’ 
or faulty utilization by the fetus of the nutrients 
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provided. Since vitamins, as coenzymes, are necessary 
for proper intermediary metabolism, we evaluated the 
vitamin levels in mother and neonate to determine 
whether vitamin imbalance contributes to the intra- 
uterine malnutrition of the low—birth-weight neonates. 
We thus surveyed nine circulating vitamins in 50 nor- 
mal-weight and 50 low-birth-weight infants at par- 
turition; vitamins were also analyzed in the blood of the 
respective mothers. 


Material and methods 


Fifty mothers with no overt signs of malnutrition and 
neonates weighing more than 2,500 grams were chosen 
as control populations for our studies. We also chose 50 
mothers with no overt signs of malnutrition and neo- 
nates weighing less than 2,500 grams but more than 
1,500 grams as the study population. We purposely 
chose mothers with no overt clinical signs of malnutri- 
tion rather than place reliance on dietary recall; dietary 
recall has proved to be unreliable. Our experience 
showed that the recall varied from day-to-day question- 
ing. Neonates weighing less than 2,500 grams at deliv- 
ery were designated as "low-birth-weight" infants, as 
others have done’; they were not premature by gesta- 
tional age but were underweight term babies. 

Gravid women were incorporated into this study 
over a one-year period; all were at term and gave birth 
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Table I. Vitamin levels in the blood of mothers and cord blood of infants classified as low birth 
weight (less than 2,500 grams) and normal birth weight (more than 2,500 grams)* 






Vitamin 


Folic acid (ng./ml.) 5.6 + 2.56 (8.6 + 2.05) 
B, (ng./ml.) 22.3 + 1.51 45.2 + 5.6 
Riboflavin (ng./ml.) 186.0 + 15.8 484.6 + 68 
Nicotinic acid (ug/ml.) 3.9 €: 1.24 82 3-13 
Pantothenic acid (ng./ml.) 365.3 + 142 (446.7 + 37) 
Thiamin (ng./ml.) 29.2 + 1.55 79.6 + 13.2 
Biotin (pg./ml.) 422.5+ 132 632.3 + 165 
B; (pg./ml.) 128.6 + 18.0 (380.1 + 58.4) 
A (ug%) 2113 779 23.6 + 8.5 
B-carotene (ug 9c) 98.3 + 36.9 16.5 + 4.5 


Normal birth weight 


(1.54) 7.3 + 2.86 (15.6 + 3.71) (2.14) (1.8) 
2.03 21.8 + 1.50 44.8+ 6.1 2.05 .0 
2.61 164.7 + 25.7 473.5 + 89 2.87 1.0 
2.48 3.5 + 1.30 9.6 + 0.9 2.74 E 
(1.22) 383.5 + 135 (863.1 + 29.5) (2.25) (1.9) 
2.73 32.9 + 1.36 80.1 + 15.5 2.43 1.0 
1.50 497.3 + 133 673.7 + 203 1.35 1.0 
(2.96) 105.7 + 18.3 (595.4 + 47.8) (5.63) (1.6) 
1.07 27.3 + 8.06 25.9 £ 7.2 0.88 1.0 
0.17 118.3 + 32.5 18.3 + 6.3 0.15 1.1 





*C:M = Child:mother ratios; N:L = normal-birth-weight:low-birth-weight ratios. All values are means + standard deviations. 


+Values in parentheses are significant, p= 0.05. 


vaginally. They were matched for: (1) age (+ five 
years)—the median ages for the control and study 
populations were 27 and 28 years, respectively; (2) 
ethnicity—all subjects were black; (3) parity—all were 
para 2 to 4; (4) sex of baby—25 male and 25 female 
infants were studied in each of the populations, i.e., 
control and study. The control infant selected was the 
one born after the birth of the low—birth-weight infant 
who met all of the above criteria for matching. All 
mothers denied receiving supplemental vitamins or 
"hard" drugs during pregnancy. Furthermore, alcohol 
and tobacco were used occasionally, at most, during the 
course of pregnancy. Complications during pregnancy 
that could be determined by history and available med- 
ical records were reported to be minimal in both popu- 
lations studied. The gestational age could not be taken 
as a matching variable since a majority (about 70 per 
cent) of the mothers could not recall the date of the last 
menstrual period and there was an error of + two 
weeks in the estimated gestational age. 

Maternal blood, obtained from an antecubital vein at 
30 minutes post partum, was drawn into Vacutainers* 
containing 0.2 ml. of 25 per cent sodium citrate; blood 
from neonates was obtained by the same method from 
the umbilical cord. Blood was then analyzed for 
thiamin, nicotinates, vitamin Bg, biotin, vitamin By, 
pantothenate, and riboflavin by protozoologic meth- 
ods®; folate concentrations were determined with 
Lactobacillus casei®; vitamin A and f-carotene levels 
were analyzed by colorimetric measurement.® Validity 
of the vitamin methodology has been documented.” ? 
Vitamin values are listed with means + standard devia- 
tions (S.D.); significance was analyzed by Student’s t 
test. 

*Becton, Dickinson & Co., Rutherford, New Jersey. 


Results 


Except for B-carotene and vitamin A, all other ma- 
ternal vitamin levels were consistently lower than those 
of their corresponding neonates (Table I); this agrees 
with previous studies of 174 mothers and their neo- 
nates.’ In this present study, there were no statistically 
significant differences in circulating vitamin levels be- 
tween mothers giving birth to normal- or low-birth- 
weight babies. As shown in Table I, low—birth-weight 
neonates showed significantly depressed folate and 
pantothenate values as compared to the normal- 
birth-weight neonates. In view of the actual level or the 
ratio of the normal-birth-weight: low-birth-weight in- 
fant, vitamin Bj» was also significantly lower in the 
low-birth-weight neonates as compared to their 
normal-birth-weight counterparts. Except for the low- 
ered folate, Bı2, and pantothenate levels, there was no 
significant difference between the vitamin levels in 
both classes of neonates. Our results thus show that 
circulating By2, folate, and pantothenate deficits exist in 
the premature infants when compared to normal- 
birth-weight neonates. 


Comment 


This is the first study to examine such a large num- 
ber of low-birth-weight neonates for so many circulat- 
ing vitamins. As seen in Table I, low-birth-weight neo- 
nates tend to have significantly lower folate, By2, and 
pantothenate levels than their normal-birth-weight 
counterparts, despite the fact that they have higher 
vitamin levels than their mothers. These levels are also 
lower by more than one standard deviation than the 
means found for normal-birth-weight infants that we 
have previously studied. Low folate levels (as com- 
pared to adult levels) have also been reported for the 
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premature (small-for-gestational age) infant,” * but 
the data on the relationship between folate levels and 
prematurity have been conflicting." Fall in folate con- 
centration in both premature and low-birth-weight in- 
fants is most pronounced in early life? Replenishment 
of these precipitously declining stores is necessary to 
prevent development of hematologic and neurological 
dysfunction." ? It seems possible that increased de- 
mands for growth in low-birth-weight infants as com- 
pared to the demands in normal-birth-weight infants 
might decrease the already low stores of B,» and folate 
quicker than they would in normal-birth-weight in- 
fants. Indeed, many investigators? ? recommend pro- 
phylactic folate administration for all infants of low 
birth weight to prevent subclinical folate deficiency and 
depletion in early life. In view of our results, we would 
also suggest that B;? administration be initiated. Oral 
therapy may be used since there appears to be no 
malabsorption of Bız and folate in low-birth-weight in- 
fants.* ^ 1° Such treatment should saturate the By and 
folate stores of the low-birth-weight infant and obviate 
hematopoietic and possibly brain function impairment. 

A depression of pantothenate levels in low-birth- 
weight neonates was surprising because pantothenate 
deficits in man are rare unless pantothenate an- 
tagonists are used.5 In the rat, pantothenate deficiency 
during gestation results in offspring which have di- 
verse congenital malformations as well as defective 
brain development." '? Pantothenate depletion in 
animals definitely lowers production of antibody- 
forming cells after antigenic stimulation.’ Also, secre- 
tion of newly synthesized proteins into the extracellular 
compartments is inhibited by pantothenate deficit." If 
such sequelae exist in man, then the low-birth-weight 
neonates may be at risk of infection and impaired 
growth during early infancy as a result of the blocking 
of immune mechanisms and decreases in protein utili- 
zation caused by a pantothenate deficit. Whether this 
occurs would, of course, be related to the rapidity with 
which pantothenate levels are restored to normal after 
the birth of the low-birth-weight infant. 

The critical question is whether the abnormalities 
noted in the low-birth-weight infants—lowered folate, 
By, and pantothenate concentrations—result from the 
low birth weight, are associated with it but not causally 
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related. or are, at least in part, a factor in the genesis 
of the failure of the fetus to thrive. Our data do not 
provide an answer to this question. If the deficiencies 
were of etiologic importance in low birth weight, ad- 
ministration of these vitamins to the mother should 
reduce the incidence of low-birth-weight infants. To 
our knowledge, no adequate studies have been carried 
out with Bız or pantothenate supplementation, and 
routine prenatal care may not in itself reduce the inci- 
dence of low-birth-weight infants.^ However, there 
are scme data suggesting that the administration of 
folates may be beneficial? Baumslag and associates"? 
reported, in black but not white women in South Af- 
rica, that folate supplementation after the twenty- 
eighth week reduced the incidence of low-birth-weight 
infan:s from 30 to 6 per cent. It is not known if such 
statistics apply to various ethnic groups in other geo- 
graphic areas. 

The significant folate, Bi;, and pantothenate deficits 
in the low-birth-weight infants reported here could 
arise in three ways. First, the mother's blood levels that 
appeared normal might, in fact, disguise a reduction in 
fetal stores. If this were the case, the infant would even- 
tually be deprived of essential nutrients. Second, there 
could be a defect in placental transfer of the three vi- 
tamins in a mother at risk to give birth to a low-birth- 
weight infant. Third, the fetus could be metabolizing 
these three vitamins excessively. 

The present studies suggest two approaches to 
further delineate the problem. First, an experimental 
model can be developed in which birth weight is re- 
lated to induced defects singly and with combinations 
of folate, Bı2, and pantothenate. Second, a prospective 
study can be undertaken in which pregnant women at 
higa risk for delivery of a low-birth-weight infant can 
be given routine prenatal care or routine care plus 
specific supplementation with the three nutrients. This 
is especially significant since recent statistical studies 
have supported the contention that improving the 
quality of the maternal diet, especially through the sec- 
ond half of pregnancy, is of extreme importance in 
increasing birth weight.'5 The supplementation studies 
we propose might be of major clinical importance in 
view of the evidence that the leading cause of infant 
death is low birth weight.! 
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because... it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 
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‘straciol...the only estrogen necessary 


in estrogen replacement therapy 





ESTRAGE 


(ESTRADIOL 


1-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major 
estrogen secreted during the reproductive 

life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE...the orally effective 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated.?'* 


ESTRACE is rapidly absorbed, active at the 
cellu'ar level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective* and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 

at the lowest effective dose as soon as possible. 
Ava lable in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 
of 2 mg. per day, administered on a cyclic basis. 
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Warning 

]. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 

| CARCINOMA. Three independent case control studies have shown an increased risk | 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens ane 
the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk prorat to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 
estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that “natural” estrogens are more or 
less hazardous than ae estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
Sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously omae the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of E in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.5 This 
risk has been estimated as not greater than 4 per 1000 exposures? Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis, 8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.1316 One case control studyl6 estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies thàt progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 


Clinical Pharmacology — 17 B-Estradiol is the most potent physiologic estrogen and, in 
fact, is the major es dne hormone secreted by the human. Estradiol in Estrace* has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 
gastrointestinal tract. V 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
symptoms associated with the menopause. (There is no evidence that estrogens are 


- ' effective for nervous symptoms or depression which might occur during menopause, and 


as they should not be used to treat these conditions.) 2. TE vaginitis. 3. Saume 
. Primary ovarian failure. 


"PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
`- WARNING). 


e -Contraindications: Estrogens should not be used in women (or men) with any of the 


ra following conditions: 1. Known or suspected cancer of the breast except in pu pod 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 


E Suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 


| Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 


-. thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
~~ orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


2 Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
.'. endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 


that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 


—. tives.19.20 If feasible, estrogen should be discontinued at least 4 weeks before, and not 


resumed until at least 4 weeks after, surgery of the type associated with an increased 


-. risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
. . disorders and they should not be used (except in treatment of malignancy) in persons 
- ' With a history of such disorders in association with estrogen use or in patients with 


HE cerebral vascular or coronary rdi disease. Benign hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 


a povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 


rogen replacement therapy - 
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estrogen-containing oral contraceptives.21 The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should 5e carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smeaz Conditions which might be in- 
fluenced by fluid retention such as epilepsy. migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnprmal or excessive uterine bleeding. 
mastodynia, etc. Patients with a history of depression should be carefully. observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit. 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients wit» renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; in- 
creased PEE platelet aggregability: c. increased thyroid binding 

lobulin (TBG) leading to increased circulating total thyroid hormone, as measured o 

BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired. glucose 
tolerance; e. Decreased ds irs excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum triglyceride and 
phospholipid concentration, As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral! contraceptives: Breakthrough bleeding, spotting. 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis: 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like ooon 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which. may persist when drug is - 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
" Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 

Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as Pom as possible. Administration 
should be cyclic (eg. 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals, The usual initial dosage range is | 
or 2 mg. daily of micronized estradiol adjusted as necessary to control presentin 
E. The minimal effective dose for maintenanace therapy should be determin 

y titration. 
2. Given cyclically: Female hypogonadism; female castration; primary ovarian. failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- ~ 
justed as necessary to control presenting symptoms: the minimal effective dose for 
maintenance therapy should be determined by titration. | | 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 293.1167, 1975; (2) Smith DC. et al: N Engl J 
Med 2921164, 1975; (3) Mack TM, et al: N Engl J Med 2941262 1976; (4) Weiss NS, et ak 
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How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles of 
100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. 
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Lifesaving Partnership. E 
Against Cancer Quacker 




















The anguish associated with cancer is compounded 
by the cancer quack. False hopes—harmful delays— 
devastating expenses—deceptive diagnoses—loss of 
life—these are hazards facing the cancer patient 
desperate enough to seek a cancer quack. 

The problem: how to divert the patient 
from this tragic encounter. 

As medical guide, family counselor, trusted 
friend—you, doctor, play a major role in the 
fight against cancer quackery. 

We are here to serve as your partner. 

Our National Office maintains an up-to-date central 
clearinghouse for materials on unproven methods of 
cancer diagnosis and treatment. This is a unique operation 
and the principal source of such information in the 
country. Its services are widely used. Hundreds of 
inquiries are received and answered from all 
segments of the community, from coast to coast. 

To trigger grass-roots action, we have 
formulated a model State Cancer Remedy 
Act designed to control the promotion and 
sale of unproven methods of cancer 
management. This has helped to inspire 
some 20 states to enact or consider 
legislation against cancer quackery—with 
active support from the medical 
community. Copies of the model act, as 
well as copies of laws in effect, are available 
through our National and Division offices. 

In these actions against cancer quackery, 
as in all our efforts against cancer, ours 
is a lifesaving partnership. 


American Cancer Society a 
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aception[ ] 
CONTRAINDICATIONS: Oral contraceptives (OC's) should not be used in women with any 


of the serdar 
1. Thrombophlebitis, thromboembolic disorders or conditions which predispose to these 
disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 


Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the 
breast. 5. Known or suspected ear SUDORE sia. 6. Undiagnosed, abnormal 
genital bleeding. 7. Known or suspected pregnancy (see WARNINGS, No. 5). 


WARNINGS: 
The use of oral contraceptives is associated with increased risk of several serious 
conditions including throm lism, stroke, myocardial infarction, hepatic adenoma, 
rtension. Practitioners prescribing oral contraceptives 


llbladder disease, and hy 
should be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associated with the use of oral contraceptives 
is well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 
are 4 to 11 times more likely to develop these diseases without evident cause than are 
nonusers. Overall excess mortality due to pulmonary embolism or stroke is on the order of 1.0 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American 
study of cerebrovascular disorders in women with and withcut predisposing causes, it was 
estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 
An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported, confirming a previously suspected association. These studies, conducted in 
the United Kingdom, found, as expected, that the greater the number of underlying risk 
factors for coronary artery disease (cigarette smoking, hypertension, hypercholesterolemia, 
, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
rdial infarction, regardless of whether the patient was an oral contraceptive user or not. 
Oral contraceptives, however, were found to be a clear additional risk factor. The annual 
excess case rate (increased risk) of myocardial infarction (fatal and nonfatal) in oral 
contraceptive users was estimated to be approximately 7 cases per 100,000 women users in 
the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. [ ] 
In an analysis of data derived from several national adverse reaction reporting systems, 
British. investigators concluded that the risk of thromboembolism including coronary 
thrombosis is. Scy related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 10 or more of estr were associated with a higher risk of 
thromboembolism than those containing 50 of estrogen. Their analysis did suggest, 
however, that the quantity of estrogen may not be the sole factor involved. This finding has 
been confirmed in the United States. Cases of thromboembolic disease have been reported 
in women using progestin-only oral contraceptives, and they should not be presumed to be 
free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral 
contraceptives, increases with age. Oral contraceptives are, however, an independent risk 
factor for these events. [ 
The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e.g., thromboembolic and 
thrombotic disease in the case of oral contraceptives) plus the risk attributable to pregnancy 
or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. [ ] The study concluded that the mortality associated with all 
methods of birth control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40, and that the lowest mortality is associatec with the condom 
or diaphragm backed up by early abortion. 
The risk of thromboembolic and thrombotic disease associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. 
The use of oral contraceptives in women in this age group is not recommended. 
The physician and the patient should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (69. thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be discontinued immediately. 
A four- to six-fold increased risk of post-surgery thromboembolic complications has been 
reported in oral contraceptive users. If feasible, oral contraceptives should be discontinued at 
least four weeks before surgery. [ ] 
2. OCULAR LESIONS. There have been reports of neuro-ocular lesions such as optic neuritis 
or retinal thrombosis associated with the use of oral contraceptives. Discontinue oral 
contraceptive medication if there is unexplained, sudden or gradual, partial or complete loss 
of vision; sudden onset of proptosis or diplopia; papilledema, or retinal vascular lesions and 
institute shy e diagnostic and therapeutic measures. 
3. CARCI A. Long-term continuous administration of either natural or synthetic estrogen 
in certain P species increases the frequency of carcinoma of the breast, cervix, vagina, 
and liver. 
In humans, hne case control studies have reported an increased risk of endometrial 
carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of 
cases of adenocarcinoma of the endometrium in women under 40 on oral contraceptives.[ ] 
One study, however, while also noting no overall increased risk of breast cancer in women 
treated with oral contraceptives, found an excess risk in subgroups of oral contraceptive 
users with documented benign breast disease. A reduced occurrence of benign breast 
tumors in users of oral contraceptives has been well-documented. | 
In summary, there is at present no confirmed evidence from human studies of an increased 
risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or 
recurrent abnormal vaginal perque t appropriate diagnostic measures should be taken to 
rule out malignancy. Women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods of contraception. 
4. HEPATIC ADENOMA. Benign hepatic adenomas appear to be associatec with the use of 
oral contr. tives. "Mhougn ín and rare, hepatic adenomas may rupture and may 
cause death through intra-abdominal hemor . This has been reported in short-term as 
well as long-term users of oral contraceptives, although one study relates risk with duration of 
use of the contraceptive. While hepatic adenoma is a rare lesion, it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass, or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral 
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5 USE IN PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE 
OFFSPRING. The use of female sex hormones—both estrogenic and progestational 
agents—during early pregnancy mey seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has estimated as not greater than 4 per 1,000 exposures. Although there is no 
evidence at the present time that oral contraceptives further enhance the risk of deve:oping 
this type of malignancy, such patients should be monitored with particular care if they elect to 
use oral ODE instead of other methods of contraception. Furthermore, a td 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial 
changes of the Ms and cervix. Although these changes are histologically benign, it is not 
known whether this condition is a precursor of vaginal malignancy. Although similar data are 
not available with the use of other estrogens, it cannot be presumed that they would not 
induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb-reduction 
defects. One case control study has estimated a 4. /-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal 
withdrawal tests for pregnancy or attempted treatment for threatened abortion). Some of 
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In the past, female sex hormones have been used during pregnancy in an attempt to tre. 
for these incications, and there is no evidence from well-controlled studies that progestins are 
effective for these uses. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing Oral contracep- 
tives. Em with these anomalies are virtually always aborted spontaneously. Whether 
there is an overall increase in spontaneous abortion of pregnancies conceived soon after 
Stopping oral contraceptives is unknown. 
Pregnancy should be ruled out before initiati 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before 
attempting to conceive. Many clinicians recommend 3 months. 

The administration of I ren i or progestin-estrogen combinations to induce with- 
drawal bleecing should not be used as a test of pregnancy. 

6. GALLBLADDER DISEASE. Studies report a doubling of the risk of surgically confirmed 
eT sa Cisease in users of oral contraceptives or estrogen fcr 2 or more years. 

. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives. For this 
reason, hv remp and diabetic patients should be carefully observed while receiving oral 
contraceptives. 

An increase in triglycerides and total phospholipids has been observed in patients receiving 
oral contraceptives. 
8. ELEVATED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving oral contraceptives. In some women h ension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use is two and a half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral contraceptive users. Women 
who previously have had hypertension during pregnancy may be more likely to develop 
elevation of biood pressure when given oral contraceptives. 
9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new 
ttern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
ives and evaluation of the cause. 
10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are 
frequent reasons for ponens discontinuing oral contraceptives. In breakthrough bleeding, as 
in all cases of irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. [ i hanging to an 
oral contraceotive with a higher estrogen content, while potentially useful in minimizing 
menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembclic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become amen- 
orrheic after discontinuation of oral contraceptives. Women with these preexisting problems 
should be advised of this possibility and encouraged to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the c are more effective in preventing intrauterine than ectopic pregnancies.[ ] 
12. BREAST FEEDING. Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, 
a small fraction of the hormonal agents in oral contracepti ves has been identified in the milk of 
mothers receiving these drugs. | ] If feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. pur 
PRECAUTIONS: General 1. A compos medical and family history should be taken prior 
to the initiation of oral contraceptives. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen and pelvic organs, 
including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be E for longer than 1 year without another physical 
examination being performed. 2. Under the infiuence of estrogen-progestogen preparations, 
preexisting uterine leiomyomata may increase in size. 3. Patients with a history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while taking oral contraceptives 
should stop the medication. 4. Oral contraceptives may cause some degree of fluid retention. 
They should be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive disorders, 
migraine syndrome, or cardiac or renal insufficiency. 5. Patients with a past history of 
jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving 
oral contraceptive therapy. If pence develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in 
tients with impaired liver function and should be administered with caution in such patients. 

. Oral contraceptive users may have disturbances in normal tryptophan metabolism which 
may result in a relative pyridoxine deficiency. 8. Serum folate levels may be depressed » oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is 
possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she 

have a greater chance of developing folate deficiency and complications attributed to 

this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when 
relevant specimens are submitted. 10. Certain endocrine and liver function tests and blood 
components may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet Lerma 

c. Increased thyroid binding globulin (TBG) ORENG increased circulating total thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmuno- 
— jue T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is 
unaltered. 

d. Decreasec pregnanediol excretion. 

e. Reduced re se to metyrapone test. 
INFORMATION FOR THE PATIENT (See Patient Package greed 
DRUG INTERACTIONS: Reduced efficacy and increased inci e of breakthrough 
bleeding have been associated with rifampin. A similar association has been suggested with 
barbiturates, e Ms phenytoin sodium, and ampicillin. [ 
ADVERSE REAC S: An increased risk of the following serious adverse reactions has 
been associated with the use of oral contraceptives (see WAF S) 
Thrombophlebit.s; pulmonary embolism; coronary thrombosis; cerebral thrombosis; cere- 
bral hemorrhage; hypertension; gallbladder disease; congenital anomalies. 
There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needec: 
Mesenteric thrombosis; benign hepatomas; neuro-ocular lesions, e.g., retinal thrombosis 
and optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believec to be drug related: o A 
Naused, usually the most common adverse experience; vomiting reaction, occurring in 
approximately 1096 or less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or only ees gastrointestinal symptoms (such as 
abdominal cramps and bloating); breakthrough bleeding; spotting; change in menstrual flow; 


or continuing the contraceptive regimen. 


dysmenorrhea; emenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma which may persist, breast changes: 
tenderness, enlargement and secretion; change in weight (increase or decrease); change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: 
Premenstrual-like syndrome; intolerance to contact lenses; change in corneal curvature 
(steepening); cataracts; changes in libido; chorea; chan in appetite; cystitis-like syn- 
drome: headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multitotme; 
pebble! nodosum; hemorrhagic eruption; vaginitis; porphyria; du renal tunction N 
A OVERDOSE: Serious ill effects have not been reported following acute ingestion 


large doses of oral contraceptives by ee ati Overdosage may cause nausea, and % 


withdrawal bleed ng may occur in females. 


Ortho Pharmaceutical Corporation e Raritan, N.J. 08869 





threatened or habitual abortion. There is considerable evidence that estrogens are ineffective | 
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An epidemiologic study of cancer of the cervix, 
vagina, and vulva based on the Third National Cancer 
Survey in the United States 


DONALD HENSON, M.D. 
ROBERT TARONE, Pu.D. 
Bethesda, Men land 


Cases of invasive and in situ carcinoma of the lower female genital tract as reported in the 
Third National Cancer Survey in the United States were analyzed according to age, race, 
and geographic distribution. Results indicate that the incidence rates of in situ and invasive 
carcinoma of the cervix were greater in black than in white women, with a relative risk rate 
for black women of approximately two for both types of cervical carcinoma. For white 
women, the age-specific rates for invasive carcinoma of the cervix remained relatively 
constant after age 45, while for black women the age-specific rates for invasive carcinoma 
continued to increase after age 45. For both races, the patterns of age-specific incidence 
rates for in situ and invasive carcinoma of the cervix were not similar to those for 
carcinoma of the vagina or vulva. The pattern of age-specific incidence rates of 
adenocarcinoma of the cervix did not resemble those for in situ or invasive squamous cell 
carcinoma of the cervix. The rates for adenocarcinoma of the cervix demonstrated patterns 
similar to those for intraductal carcinoma of the breast. Results of the study are discussed 
in relationship to the field theory of carcinogenesis as developed for the lower fernale 
genital tract. (AM. J. OBsTET. GYNECOL. 129: 525, 1977.) 


EXTENSIVE EPIDEMIOLOGIC, social, and morpho- 
logic studies have been conducted on carcinoma 
of the uterine cervix. Results from these studies have 
consistently shown that carcinoma of the cervix oc- 


curs more often in black than in white women, that. 


high risk is associated with early onset of sexual activity, 
and that carcinoma in situ precedes invasive car- 
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cinoma. More recently, pathologists and gynecologists 


have discovered that many cancers arising in the lower 
female genital tract have a multifocal origin and, in 
addition to the cervix, develop in the vagina and/or 
vulva." Although the possibility of secondary spread 


| or local extension from a primary tumor must always 


be considered in cases of multifocal cancer, it seems 
reasonable to accept published data that primary can- 
cers frequently develop in the vagina and/or vulva in 
association with carcinoma of the cervix. However, 


compared to the number of studies of cancer of the 
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cervix, fewer studies have been conducted on the 
epidemiology of cancer of the vagina and vulva and its 
relationship to cancer of the cervix. In this study, cases 
of in situ and invasive carcinoma of the lower female 
genital tract reported in the Third National Cancer 
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. and geographic distribution. 
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Table I. Average annual age-adjusted incidence rates* (standard population- United States, 1970) 
for all areas of the TNCS 











































In situ I nvasive- In situ, Invasive In situ Invasive 
squamous cell squamous cell Adenocar- squamous cell squamous cell squamous cell | squamous cell 
carcinoma carcinoma cinoma carcinoma ' carcinoma carcinoma carcinoma 
of cervix of cervix of cervix of vagina me vagina of vulva vulva 
Total Total Total Total Total Tatal 
Women | Rate No.7 Raie No.t No.T No.t Rate No.1 Rate No.t Rate 
White 33.45 9,777 193.37 3,956, 1.00 207 0.20 59 0.42  . 131 0.53 157 1.39 435 
Black 65.09 2,305 30.54 922 . 1.52 43 0.31 8 0.93 26 0.40 12 1.52 43 





*Incidence rates are given as the number of cases per 100,000 women. 
}Total No. = the total number of cases observed in the TNCS. . 


Table II. Age-adjusted incidence rates* (standard population-United States, 1970) 





















Invasive 
adenocarcinoma 
of cervix 


Invasive squamous 
cell carcinoma 
of cervix 


Invasive squamous 
cell carcinoma 
of vulva 






Invasive squamous 
cell carcinoma: 


of vagina 


In situ squamous 
cell carcinoma 


Area . ` of cervix 





White women 


Atlanta 13.82 55.90 — 0.97 0.55 1.79 . 
Birmingham 20.71 49.03 1.10 0.63 1.82: 
Colorado 11.29 30.70 0.80 0.31 1.21 
Dallas-Ft. Worth 14.83 57.03 . 1.34 0.52 1.28 
Detroit . 13.82 : 25.94 0.76 0.53 1.25 
Iowa ` I 14.60 . . 80.92 1.16 0.41 1.32 
Minneapolis ` i 14.09 ; . 33.11. 1.14 0.34 1.75 
Pittsburgh ' ' 12.16 , & 212.78 ^. 0.98 0.26 1.53 
San Francisco- Oakland 11.07 ' $31.52 1.02 0.44 1.23 
Black women f . , . S X 
Atlanta ; ‘ 26.63 96.74 2.35 1.07 1.45 
Birmingham 34.33 51.31 1.38 1.45 1.83 
Colorado 23.58 36.70 . 3.39 0.00 1.28 
Dallas-Ft. Worth — E 35.69 77.10 1.52 0.54 1.35 
Detroit 32.26 ... 59.95 1.19 0.95 1.06 
lowa . 39.41 |^. 49.95 0.00 2.45 2.45 
Minneapolis 43.76 92.79 "^ 0.00 “3.16 5.79 
Pittsburgh ; 27.16 wi 24.40 154 - - 0.39 . 2.25 
San Francisco— Oakland 23.60 61.83 1.50 0.94 1.68 


i 


*Incidence rates are given as the number of cases per 100,000 women. 


dent, resident malignant tumors in the nine areas and 
centrally tabulated. The population surveyed repre- 
sented 10 per cent of the total propulation of the 
United States according to the 1970 census. Over 90 


Survey’ (TNCS) are analyzed according to age, race, ` 


Material and methods 


Case material. Cases of in situ carcinoma of the 
cervix, vagina, and vulva; invasive squamous cell -car- 
cinoma of the cervix, vagina, and vulva; and adenocar- 
cinoma of the cervix reported in the TNCS were ana- 
lyzed according to age, race, and geographic location in 
the United States. Because of infrequent occurrence, 
cases of adenosquamous carcinoma and adenocar- 
cinoma in situ of the cervix were excluded. Other 
tumors such as sarcomas and melanomas were not con- 
sidered in this study., 

The TNCS was conducted from 1969 Une 1971 
by the Biometry Branch of the National Cancer Insti- 
tute in seven defined: metropolitan areas and. in two 
states. Information was collected cn all cases of inci- 


per cent of the cancers reported in the survey were 
histologically diagnosed. The characteristics of the 
population studied, methodology, and a detailed de- 
scription of the survey have been reported.’ 

Data reported in the TNCS were primarily ab- 
stracted from pathology reports and coded to the 
Manual of Tumor Nomenclature and Coding, published by 
the American Cancer Society in 1968. According to the 
rules of coding in the survey, in situ carcinoma was not 
reported if both infiltrating carcinoma and in situ car- 
cinoma were diagnosed in the same patient at the same 
time. Cases in which a second primary cancer occurrec 
were coded and reported if the second primary was 
diagnosed more than three months after the first pri- 
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Fig. 1. Age-specific incidence rates for carcinoma in situ of the 
uterine cervix in black and white women. 


mary cancer and the second primary cancer was found 
at another site. 

Statistical comparisons of the incidence rates by race 
and histologic site were performed by utilizing the 
methods of Gart.® 


Results 


Age-adjusted incidence rates for cancer of the 
lower female genital tract reported in the TNCS. 
Table I shows the average annual age-adjusted inci- 
dence rates for carcinoma of the cervix, vagina, and 
vulva reported in all areas of the TNCS. For the total 
population surveyed, black women had a higher inci- 
dence of carcinoma for all sites except for in situ car- 
cinoma of the vulva. In white women, invasive car- 
cinoma of the vagina constituted 2.7 per cent, invasive 
carcinoma of the vulva comprised 9.0 per cent, and 
adenocarcinoma of tke cervix constituted 6.2 per cent 
of all invasive carcincmas of the lower female genital 
tract. In black women invasive carcinoma of the vagina 
comprised 2.5 per cent, invasive carcinoma of the vulva 
constituted 4.2 per cent, and adenocarcinoma of the 
cervix comprised 4.2 per cent of the invasive cancers of 
the lower female genital tract. - : 

Geographic distribution of cancers of the lower 
female genital tract. The annual age-adjusted inci- 
dence rates for the cancers of the lower female genital 
tract are listed in Table II for the nine areas in the 
TNCS. Because of the extremely low incidence, in situ 
carcinoma of the vagina and vulva are not included in 
the table. Perhaps the most striking feature of Table II 
is the exceptionally low incidence rate for in situ 
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Fig. 2. Age-specific incidence rates for invasive carcinoma of 
the uter:ne cervix in black and white women. 


squamcus cell carcinoma of the cervix in Pittsburgh for 
both black and white women. As noted concerning the 
total population, surveyed, the incidence rates for black 
women are almost always higher than the associated 
rates for white women. 

Age-specific incidence rates for squamous cell car- 
cinoma of the cervix. Fig. 1 shows the age-specific in- 
cidence rates for in situ carcinoma of the cervix for 
both black and white women. Except for a greater age- 
specific rate in black women for all age groups, the 
age-specific incidence curves for carcinoma in situ are 
similar for both races. The conditional maximum 
likelihood estimate of the relative risk for black women 
is 1.95 (p « 0.001). Although the shape of the curves 
may be affected by the frequency with which different 
age groups seek Papanicolaou testing, the peak age for 
in situ carcinoma of the cervix as reported in the TNCS 
is between 25 and 35 years for both black and white 
women. 

In Fig. 2, the age-specific incidence rates for invasive 
squamous cell carcinoma are shown. In white women, 
the age-specific rates increased to about age 45 years 
and then remained relatively constant. In contrast, the 
age-spe-ific rates for black women were always greater 
than for white women and demonstrated a relatively 
steady increase until after age 85. The conditional 
maximum likelihood estimate of relative risk-for black 
women is 2.24 (p < 0.0001). 

Age-specific incidence rates for carcinoma in situ 
of the vagina and vulva. In Fig. 3 and 4, the age- 
specific incidence rates for carcinoma in situ of the va- 
gina and vulva are shown. Although the rates are low 
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Fig. 3. Age-specific incidence rates for in situ carcinoraa of the 
vagina in black and white women. 
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Fig. 4. Age-specific incidence rates for in situ carcinoma of the 
vulva in black and white women. l 


and display considerable variation in black women be- : 


cause of the small number of cases, the curves do not 
resemble those for carcinoma in situ of the cervix (Fig. 
1). In particular, the highest incidence rates for .car- 
cinoma in situ of the vagina and vulva occurred after 
age 60, while the highest incidence rates for in situ 
carcinoma of the cervix occurred between 25 and 35 
years of age. 

Age-specific incidence rates for invasive squamous 
cell carcinoma of the vagina and vulva. In Fig. 5, the 
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Fig. 5. Age-specific incidence rates for invasive carcinoma of 
the vagina in black and white women. 
20 


16 


12 


CASES PER 100,000 FEMALES 





AGE (YEARS) 


Fig. 6. Age-specific incidence rates for invasive carcinoma of 
the vulva in black and white women. 


age-specific incidence rates for invasive squamous cell 
carcinoma of the vagina are shown, and in Fig. 6, the 
incidence rates for invasive squamous cell carcinoma of 
the vulva are presented. Comparison of these data with 
the age-specific incidence rates for invasive carcinoma 


of the cervix (Fig. 2) reveals that invasive carcinoma of 


the cervix occurs earlier than invasive carcinoma of the 
vagina and vulva and that the incidence rates for inva- 
sive carcinoma of the cervix increase more rapidly in 
younger ages than do the rates for carcinoma of the 
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vagina or vulva. It is interesting to note that 48 per cent 
of the cases of invasive carcinoma of the cervix were 
diagnosed in women less than 50 years of age, while 
only 11 per cent of the invasive carcinoma cases in the 
vagina and 15 per cent of the invasive carcinoma cases 
in the vulva were diagnosed in women less than 50 
years of age. For both black and white women, the 
incidence rate of carcinoma of the vulva is significantly 
greater than that for carcinoma of the vagina. The 
incidence of invasive carcinoma of the vagina is 
significantly greater in black than in white women 
(p < 0.001). The incidence rates for invasive car- 
cinoma of the vulva are higher for black women; how- 
ever, the difference in rate is not statistically significant. 

Ratio of in situ carcinoma of the cervix to invasive 
.carcinoma of the cervix. Table IH shows the ratio of 
the age-adjusted incidence rates of in situ carcinoma of 
the cervix to invasive carcinoma of the cervix for 
squamous cell tumors. With the exception of black 
women in Pittsburgh, the incidence of in situ cancer is 
greater than invasive cancer, and for each of the geo- 
graphic areas the ratio of in situ to invasive cancer is 
greater in white than in black women. For white wom- 
en, the ratio varies from 1.05 in Pittsburgh to 4.04 in 
Atlanta; for black women, the ratio varies from 0.90 in 
Pittsburgh to 3.63 in Atlanta. 

Caution should be used in interpreting the data 
shown in Table III. Since information is not available 
on the age distribution or percentage of women in the 
different areas who obtain Papanicolaou tests, the data 
in Table III should not necessarily be interpreted to 
indicate that the relative incidence of in situ carcinoma 
in Atlanta is higher than that in Pittsburgh. The data 
might indicate that pathologists in Atlanta use differ- 
ent histologic criteria to make a diagnosis of in situ 
carcinoma of the cervix and/or that physicians in At- 
lanta are more aggressive in demanding cervical cytol- 
ogy studies, particularly in younger women during the 
peak ages of cervical carcinoma in situ. Such variations 
would also be explained, for example, if a widespread 
screening program for cervical cancer was conducted 
in Atlanta during the years of the TNCS. It is interest- 
ing to note that the southernmost areas in the TNCS 
(Atlanta, Birmingham, and Dallas-Ft. Worth) had the 
highest incidence rates for cervical carcinoma in situ in 
white women. Birmingham and Dallas also had the 
highest incidence rates for invasive cervical carcinoma 
in white women. This "southern" trend was not as 
strong in black women; however, Atlanta had the high- 
est incidence rate and Dallas-Ft. Worth had the third 
highest incidence rate for in situ cervical carcinoma in 
black women. The difference in ratios between races 
may be explained by the fact that white women are 
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Table III. Ratio of the age-adjusted incidence 
rates of in situ carcinoma of the cervix to invasive 
carcinoma of the cervix* | 





White 
women 


Atlanta 4.04 3.63 
Birmingham 2.37 1.49 
Colorado ` ” 2.72 1.56 
Dallas-Ft. Worth | '* B85 2.16 
Detroit 1.88 1.86 
lowa 2.12^ 1.27 
Minneapolis-St. Paul  . 2.85 2.12 
Pittsburgh 1.05 0.90 
San Francisco-Oakland 2.85 2.62. 


*Squamous cell carcinomas only. 


more likely to obtain Papanicolaou tests and, hence, 


" more cases of in situ carcinoma are diagnosed in white 


women. 

The low ratios for Pittsburgh are primarily due to 
the exceptionally low incidence rates for in situ car- 
cinoma of the cervix in Pittsburgh for both white and 
black women. For white women, Pittsburgh had the 


-lowest age-specific in situ cervical carcinoma incidence 


rates of the nine areas surveyed at every age interval up 
to age 69. (Cases in the TNCS were grouped in five- 
year age intervals from the interval zero to four years 
up to the interval 80 to 84 years, with a final category 
for 85 years or older). For example, in the age interval 
20 to 24 years, the annual age-specific incidence rate 
was 6.8 per 100,000 women in Pittsburgh, while the 
age-specific rate for the same age interval in Detroit 
(which kad the second lowest rate for this interval) was 
27.7 per 100,000 women. In the age interval 25 to 29 


"years, the annual age-specific incidence rate was 30.4 


per 100,000 women in Pittsburgh, while the rate for 
the same interval in Detroit (again with the second low- 
est rate Zor this interval) was 78.7 per 100,000 women. 


‘It is interesting to note that these low rates for in situ 
. cervical carcinoma are not accompanied by high in- 


cidence rates for invasive cervical carcinoma in 
Pittsburgh. In view of these low incidence rates for in 
situ cervical carcinoma, it will be interesting to follow 
the incidence rates of invasive cervical carcinoma for 
Pittsburgh in future surveys. 

The age-specific incidence rates for in situ cervical 
carcinoma for black women have greater variability 
than those for white women as a result of the smaller 
number of cases. However, as with the white women, 


the low rates for Pittsburgh do not appear to be due to 


one age group in particular. The most striking differ- 
ences occur in the ages 20 to 29. In the age interval 20 
to 24 years, the annual age-specific incidence rate was 


15.2 per 100,000 black women in Pittsburgh, while the 
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Fig. 7. Age-specific incidence rates for adenocarcinoma of the 
cervix and intraductal carcinoma of the breast-in white 
women. 


age-specific rate for the same age interval in’ Iowa, 
which had the second lowest rate for this interval, was 
45.2 per 100,000 black women. In the age interval 25 
to 29 years, the annual age-specific incidence rate was 


51.6 per 100,000 black women in Pittsburgh; while the ` 


age-specific rate for Colorado, which had the second 
lowest rate for this interval, was 187.5 per 100,000 
black women. Once again, the low incidence rates for 
in situ cervical carcinoma in Pittsburgh were not ac- 
companied by high rates for invasive cervical car- 
cinoma in black women. ` 2 
Comparison, of ‘age-specific incidence. rates of 


adenocarcinoma of the cervix and intraductal car- . 


cinoma of the breast. In related studies, we observed 
that the age-specific incidence rates for intraductal 


carcinoma of the breast were similar to. those for. 


adenocarcinoma of the uterine cervix (Figs: 7 and 8). 
This similarity was found in both races. For white 


women, the curves are bimodal, rising to an initial peak 


in'the age stratum of 46 to 50 years and a second, 
higher peak after 65 years of age. For black women, 
the rates are more variable; however, a similar pattern 


is obtained. For white women (Fig. 7), the pattern of 


age-specific incidencé rates for adenocarcinoma of cer- 
vix does not resemble the patterns for squamous cell 
carcinoma of the cervix, vagina, or vulva. For black 
women (Fig. 8), the data are more difficult to interpret 
because of the smaller number of cases; however, there 
does not appear to be any similarity in the pattern of 
incidence rates of adenocarcinoma of the cervix in 
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Fig. 8. Age-specific incidence. rates for adenocarcinoma of | 
the cervix and intraductal carcinoma of the breast in black 
women. 


black women and other cancers of the female gen-tal 
tract. 


Comment | 

Data reported in the TNCS were based on histologic 
diagnoses submitted by pathologists following exam- 
ination of the biopsy or surgical specimen. Since his- 
tologic criteria for the diagnosis of invasive squamous 


. cell carcinoma and adenocarcinoma have been estab- 


lished, variation in the histologic diagnoses of invasive 
carcinóma of the female genital tract are minimized 


. arid should present.no significant problem in the in- 
terpretation of data. Although differentiation of inva- 


sive carcinoma from in situ carcinoma cr in situ car- 


- cinoma from severe dysplasia may occasionally present 


difficulties to the pathologist, we believe that the data 
reported in the TNCS reasonably represent the inci- 


dence of the histologic types of cancer found.in the 


lower female genital tract. Basically, however, our 
study, as well as other histologic, epidemiologic studies, 
depend on the assumption that the histologic diagncses 
are correct. l 

According to the TNCS, there is nọ similarity be- 
tween the pattern of age-specific incidence rates of in 
situ carcinoma and invasive carcinoma of the uterine 
cervix. There seems little doubt that the age-specific 
rates are indicative of actual'incidence for invasive car-. 
cinoma of the cervix, but there is a possibility that the 
rates for in situ carcinoma may be affected by the. 
frequency with which different age groups szek: 


^ 


A pei 
> - e g " ^ à ' Pa t 
, 


Volume 129 
Number 5 


ı Papanicolaou tests. Studies have shown that with in- 
creasing age women ir all socioeconomic levels tend to 
have fewer Papanicolapu tests. However, since it is the 
experience of many physicians that in situ carcinoma of 
the cervix occurs more often in younger than in older 
women, the rates shown in Fig. ] may realistically re- 
flect the age-specific :ncidence rates for in situ car- 
cinoma of the uterine cervix. 

In white women, the incidence of invasive carcinoma 
of the cervix increases until approximately age 45, 
which corresponds to -he time of the menopause, and 
then levels off. This indicates that after the age of 45 
the proportion of white women in the population who 
develop carcinoma of the cervix remains relatively con- 
stant. In contrast, the age-specific incidence rates for 
invasive carcinoma of the cervix in black women were 
always greater than those for white women and con- 
tinued to increase after age 45. 

It should be emphasized that in the TNCS the age- 
specific incidence rates represent the number of pa- 
tients discovered to kave primary cancers of the cervix, 
vagina, or vulva independent of cancers arising in 
other sites including the genital tract. In this study we 
could not determine tke total number of patients in the 
population surveyed who had developed more than 
one primary cancer. During the three-year period of 
the survey in which it was possible to obtain this infor- 
mation. only six patients developed primary cancer in 
more than one site in the lower genital tract. We as- 
sume that some patien:s reported to have cancer of the 
vagina (and vulva) in the TNCS have a history of 
coexisting or preexisting carcinoma of the cervix. Also, 
it is not possible to exclude from the survey cases of 
secondary carcinoma in these sites if the lesions were 
erroneously diagnosed as primary carcinoma by the 
pathologist, although we expect that this mistake oc- 
curs infrequently and should not significantly affect 
the data. ! 

In numerous publications, carcinoma of the vagina 
and/or vulva has been reported to occur either simul- 
taneously or metachroaously with cancer of the uterine 
cervix. * > 9?" Indeed, it has been suggested that 
carcinoma of the vagina associated with carcinoma of 
the cervix should be regarded as a distinct clinical en- 


tity, separate from carcinoma of the vagina that is not- 


associated with carcinoma of the cervix? On the basis 
of these and other reports, it has been postulated that 


cancer of the lower female genital tract develops in 


response to a carcinogenic stimulus that affects a broad 
field of epithelium that includes the cervix, vagina, and 
vulva. These areas are known to have a common em- 
bryologic origin.* ? l 
Data based on the TNCS indicate that the patterns of 


+ 
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the age-specific incidence rates for in situ and invasive 
carcinoma of the cervix are not similar to those for in 
situ and invasive carcinoma of the vagina or vulva. In 
particular, we have seen that a much greater percent- 
age of cases of carcinoma of the vagina and vulva occur 
in the older age strata. Since we assume that the field 
theory is valid, the data from the TNCS suggest that 
the response of the cervix and vagina or vulva to the 
same carcinogenic stimulus varies with age and that the 
rate of response of the cervix may be more rapid than 
the rate of response of the vulva and vagina. Alter- 


nately, there might be additional carcinogenic stimuli 


predominantly occurring in the older age group to 


- which the vulva and vagina are more responsive than is 


the cervix, as evidenced by the patterns of the age- 
specific rates. 

These data confirm previous reports that in both 
black and white women, carcinoma of the vulva occurs 
predominantly after the menopause in the older age 
groups. Also, it has been observed that many patients 
with carcinoma of the vulva have a long history of vul- 
vitis, xeroderma, or other chronic diseases of the 
vulva. With this observation in mind, it should be 
noticed (Fig. 6) that the incidence rate of carcinoma of 
the vulva progressively increases after the menopausal 
period and, for white women, shows no evidence of 
declining, even in the oldest age strata. 

We cannot explain the similarity in the shape of the 
curves for the age-specific incidence rates for aden- 
ocarcinoma of the uterine cervix and intraductal car- 
cinoma of the breast. Similar curves were not found 
for invasive ductal carcinoma or lobular carcinoma of 
the breast. Although breast cancer has been associated 
with cancer of the uterine corpus,‘ there has been no 
previously reported association between adenocar- 
cinoma of the cervix and intraductal breast cancer. The 
similarity might be fortuitous, but it might indicate that 
a common carcinogenic stimulus is involved in the 
etiology of intraductal breast cancer and adenocar- 
cinoma of the cervix. On the other hand, the lack of 
similarity in the incidence curves of squamous cell car- 
cinoma of the cervix and adenocarcinoma of the cervix 
suggests that these two types of cervical carcinoma have 
different etiologies. 

A comparison of the age-specific rates for carcinoma 
in situ in white women from the TNCS with those re- 
ported from England show that the shapes of the age- 
specific incidence curves are very similar for both coun- 
tries but that the peak in the United States occurs 10 
years prior to the peak in England.'5 Also, for invasive 
carcinoma of the cervix, the disease begins to increase 
in rate at a much earlier age in the United States. For 
example, in the age group 25 to 29 years, the incidence 


532 Henson and Tarone. us 


per 100,000 women is 12.12 for the United States and 


1.9 for England: The age-adjusted incidence rates for. 


invasive cervical carcinoma in the United States and 
England are almost identical, indicating that women in 
the two countries have the same lifetime risk of con- 
tracting invasive cervical carcinoma. The differences in 
age-specific rates observed in the early age groups are 
probably due to a more aggressive screening program 
in the United States. It is interesting to note that for 
carcinoma in situ of the cervix the age-adjusted inci- 
dence rate in the United States is more than four times 
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larger than the age-adjusted incidence rate in England. ; 

The incidence curves for carcinoma of the vagina 
and vulva have implications for cancer control. Accord- 
ing to data in Figs. 5 and 6, cancer in these sites con- 
tinues to increase after the age of 60 in both black and 
white women. Thus, in view of this continued increase 
in older age groups, women should be continually 
screened after the age of 60 for vaginal cancer and 
inspected for vulvar cancer. 


We wish to thank John Horm for his assistance. 
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Evaluation of conventional diagnostic tests for detection 
of recurrent carcinoma of the cervix 
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The use of routire diagnostic tests to evaluate patients periodically a'ter treatment for 
carcinoma of the cervix has been reviewed. Of 169 patients treated ¿t Brooke Army 
Medical Center for carcinoma of the cervix, 73 were evaluated after tneir treatment by a 
group of six diagnostic tests referred to collectively as an oncologic survey. The survey 
consisted of an intravenous pyelogram (IVP), chest roentgenogram, barium enema, 
cystoscopy, procioscopy, and bone scan. Although 16 patients developed recurrent tumor, 
the oncologic survey detected only three recurrences that'had not already been suspected 
by physical examination. Only the IVP and chest roentgenogram wers of sufficient benefit 
to suggest their routine use for the detection of recurrent cancer. The other tests included 
in the oncologic survey were not beneficial when used routinely and should be reserved to 
. evaluate patients otherwise suspected of recurrent cancer. (AM. J. O3STET. GYNECOL. 129: 


533, 1977.) 


' PATIENTS SHOULD BE routinely followed after pri- 


mary treatment for invasive carcinoma of the cervix in 
order to detect a recrudescence of cancer. The evalua- 
tion should consist cf a physical examination, cytologic 
tests, and other diagr:ostic tests; however, there is no 


uniform agreement regarding the diagnostic tests that 


should be routinely used. Although most of the 193 
recurrences reported. by Calame! were detected by 


. physical examination and cytologic methods, a few 


were detected by the intravenous pyelograms (IVP). 
VanVoorhis,” however, found no difference in survival 
rates between cervical carcinoma patients followed by 


Although methods of early detection may be inade- 
quate, most investigators agree that the occasional de- 
tection of an early recurrence justifies periodic evalua- 


.tion of the patient. Kottmeier? reported that 10 percent 


of 3,065 patients who initially responded to treatment 


developed central pelvic recurrence. Of those patients 


with central pelvic recurrences, 30 per cent were suc- 


cessfully treated; however, only a few of the 627 pa- 
tients with lateral pelvic or distant recurrences were 


successfully treated. Sprat and associates’ inferred, 


routine examination ene those patients not regularly ` 
. followed. 
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from the growth rate of pulmonary metastases, that the 


‘time be-ween the earliest diagnosis and death may be 


only a few months; this inference emphasizes the need 
for early detection. It is, therefore, important to diag- 
nose central pelvic recurrences prior to the develop- 
ment of regional or distant metastases. 

Despite the concern for early diagnosis of recurrent 
carcinoma of the cervix, it is uncertain which diagnos- 
tic tests: are of greatest benefit in follow-up evalua- 
tions. After reviewing the role of diagnostic radiology 
in the evaluátion óf pelvic tumors, Cunningham and 


. associates? concluded that radiographic tests were not 
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necessarily helpful in clinically evaluating normal pa- 
tients. They cited the IVP, however, as a test of poten- 
tial merit. Indeed, diagnostic tests that were the most 
informative in evaluating patients with carcinoma of 
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ia t five years 
54 Well 


6 Dead of Cancer 
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Fig. 1. The status of the 73 patients receiving oncologic surveys is diagrammed, showing those not 
suspected to have recurrent carcinoma at the time of the survey (4) and those clinically suspected to 
have recurrent carcinoma at the time of the survey (B). 


Table I. The patients treated at Brooke Army 
Medical Center for invasive carcinoma of the 
cervix during the period 1958 to 1973, are 
shown according to the staging recommendation 
of FIGO r 









No. of 






No. of 
palients patients 
treated surveyed 







IB 84 41 
Il 51 24 
Ii] 17 5 
IV 13 2 
Unknown* _4 d 

Total 169 73 


REBS records of four patients were not adequate for stag- 
ing. + + i 
the cervix prior to treatment would likely be most in- 
formative in following patients after treatment. Shing- 
leton and associates? reported that 14 per cent of IVP's 
performed prior to treatment for carcinoma of the. 
cervix were abnormal, whereas barium enernas, sig- 
moidoscopies, and cystoscopies were not routinely in- 
formative. l 

Since this institution has offered a group of diagnos- 
tic studies, referred to as the oncologic survey, to pa- 
tients after treatment for carcinoma of the cervix, we 
have had an opportunity to analyze this, practice. We 
report the results of these surveys and our assessment 
of their merit for the detection of recurrent carcinoma 
of the cervix. Because the purpose of the review was 
specifically to evaluate the merits of the oncologic sur- 
vey, we did not record data regarding other clinical 
changes or cytology. 


Material and methods 


From 1958 through 1973, 169 patients were treated 
at Brooke Army Medical Center for invasive carcinoma 


of the cervix. Clinical staging was according to the rec- 


Table II. The results of the oncologic surveys of 
patients not clinically suspected to have recurrent 
cancer and surveys of patients clinically suspected 
to have recurrence are shown 






No. of patients 63 10 13 
- No. of recurrences 9 7 16 

No. of oncologic 208 10 218 
surveys E 

Surveys with 9 6 9 
abnormal results 

Surveys with false 4 I 5 
normal results 

Abnormal IVP's 2 8 v5 

‘Abnormal.chest l I 2 
roentgenogram 

Abnormal bone . 0 ] ] 
scan 

Abnormal cystos- 0 ] 1 
copy 

Abnormal proctos- 0 0 0 
copy 

Abnormal barium . 0 0 0 
enema 





ommendation of the International Federation of 
Obstetrics and Gynecology (FIGO) (Table J). 
After treatment, a physical examination and 


cytologic smear were done at three-month intervals for 


the first two years and then at progressively longer 
intervals. In order to enhance.the detection of recur- 
rent tumor, an oncologic survey, consisting of an IVP, 
chest roentgenogram, barium enema, cystoscopy, proc- 
toscopy, and bone scan, was performed annually on all 


_available patients. Ninety-six patients did not receive 


the oncologic survey because of death soon after 
treatment, relocation, or refusal to participate. The 
remaining 73 patients were evaluated by 218 oncologic 
surveys. Sixty-three patients in whom recurrent cancer 
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was not clinically suspected had surveys done as a part 
of their routine annual evaluation. The remaining 10 
patients had surveys done in order to verify the clinical 
suspicion of recurrent tumor and to define the extent 
of disease. 


Results 


The results of the oncologic surveys are summarized 

in Table II and Fig. 1. Sixty-three patients not thought 
to have recurrent tumor underwent 208 oncologic sur- 
veys, and three patients had abnormal surveys. These 
included two abnormal IVP's and one abnormal chest 
roentgenogram. One of these patients was found to 
have central recurrent cancer and was successfully 
treated; the two othe- patients had recurrent cancer 
and died. Recurrent cancer was proved in four addi- 
tional patients less than 12 months after a normal sur- 
vey. Although the fcur patents may not have had 
tumor at the time of the survey, these surveys are con- 
sidered to have given Talse normal results. In addition, 
27 of the 63 patients had five consecutive annual sur- 
veys with normal results; two of these patients later 
developed recurrent cancer. 

Ten patients were believed to have recurrent cancer 
after physical examination and underwent 10 on- 
cologic surveys. The results of six surveys were abnor- 
mal and those of four were normal. There were three 
abnormal IVP's and >ne abnormal bone scan, chest 
roentgenogram, and cystoscopy. The six patients 
whose surveys showed abnormal resuits were proved to 
have recurrent cancer and died. Three of the four pa- 
tients surveyed who Ead normal results did not have 
recurrent tumor and are well, but one of the patients 
whose survey results were normal was later proved to 
have recurrent cancer and died. That survey is consid- 
ered to have given a false normal result. There were no 
false positive surveys reported for any patient. 
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Comment 


Our results do not support the routine annual use of 
all the tests used in the oncologic survey. However, use 
of the IVP and chest roentgenogram in addition to 
physical examination and cytologic evaluation was ben- 
eficial. The optimum frequency for these tests has not 
been determined by this study. Four recurrences were 
detected less than 12 months after an oncologic survey 
showed normal results; this fact suggests that if the IVP 
and chest roentgenogram are to be done routinely they 
should be done more frequently than at annual inter- 
vals. f 

More recurrences were diagnosed by physical exam- 
ination than were detected by the oncologic surveys. In 
addition, the number of oncologic surveys resulting in 
a false normal diagnosis (five) exceeded one half the 
number of all oncologic surveys demonstrating ab- 
normal results (nine). The barium enema, proctoscopy, 
cystoscopy, and bone scan added significant cost and 
patient inconvenience without adding significantly to 
the detection of recurrent tumor. These tests should, 
therefore, be reserved to evaluate patents with clini- 
cally suspected recurrent cancer. 

The importance of early diagnosis of recurrent car- 
cinoma of the cervix has been stressed. Further evalua- 
tion of diagnostic tests to determine their value and 


, optimum frequency of use will be required. Although 


the IVP and chest roentgenogram were responsible for 
the detection of three cases of previously unrecognized 
recurrences, one of which was successfully treated, bet- 
ter techniques with greater reliability and ease of appli- 
cation are needed. Our experience, however, should be 
of assistance to clinicians planning a follow-up pro- 
gram after treatment for invasive carcinoma of the cer- 
vix. 
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The clinical em associated with the presence of genital malignancies occurring during 
pregnancy are presented. This report represents the clinical experience at one medical 
institution over a 20 year period.. Eighty cases of cervical neoplasm, four cases of ovarian 
carcinoma, five vulva carcinomas, and one vaginal carcinoma are presented. The . 
diagnostic and therapeutic approaches to malignant neoplasia of each area are discussed 
-separately. (AM. J. OBSTET. GYNECOL. 129: 536, 1977.) 


A’. PREGNANT.woman with a malignancy creates a 
comiplicated environment for the oncologist. One must 
understand both the effects of the pregnancy upon the 
inalignancy and the effects of the malignancy upon the 
pregnancy before considering diagnostic evaluation 
and/or therápy. Furthermore, the patient is usually 
young, which renders an exaggerated impact upon 
physician, patient, and family. A second life is in- 
volved; therefore, one must consider the detrimental 
effects, if any, of delaying therapy. Other factors, such 
as the termination of fertility, religious beliefs, the ef- 
fects of therapy üpon the unborn infant, and the fears 
of the mother that she may not survive to rear this 
child, also influence one's considerations. 

Fortunately, gynecologic ` malignancies ässociated 
with pregnancy are infrequent occurrences. Between 
January, 1955, and July, 1975, 144 women: were re- 
corded by the Tumor Registry of the Medical Uriiver- 
sity of South Carolina as havirig a malignant neoplasm 
during pregnancy (Table I). The obstetric ser vice deliv- 
ered 37,101 women and the gynecologic tumor service 
managed 2,748 malignancies düring the same period 
of time. Ninety of these pregnant women were found 
to have a gynecologic malignancv, which would repre- 
sent an incidence of one malignancy to 407 pregnan- 
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cies. Most of the patients had carcinoma of the cervix 
(Table II); however, five vulvar; four ovarian, and cne 
vaginal carcinoma were included. Our registry was un- 
able to provide an additional case to the list of six en- 
dometrial cancers reported by Karlen and associates.! 
In our review of the literature, no data on tubal car- 
cinomas in pregnancy could be found. Recently three 
cases of metastatic disease to the placenta treated at the 
Medical University of South Carolina eee were 
presented.” , 

The inpatient and outpatient para of each jade 
were reviewed by à single physician, who abstracted 
data onto a specially designed code sheet for easy re- 
trieval. Each system involved is presented and dis- 
cussed individually. 


Vulvar carcinoma | 

Carcinoma of tlie vulva accounts for approximately 3 
to 4 per cent of all gynecologic malignancies and is 
considered primarily a disease of postmenopavsal 
women; therefore, its occurrence during pregnancy 
would be rare. In 1963, Colliris and Barclay? reporied 
six cases of vulvar carcinoma dssocidted with pregnancy 
among 108 women with vulva carcinoma. Ir 1974, 
Barclay,! in a review of the literature, found only 31 
women with vulvar carcinomas associated with preg- 
nancy. Of these cases only 12 were actually diagnosed 
and treated during pregnaricy with another two being 
treated immediately following termination of preg- 
nancy. 

During the 20 year period of this study, 93 vulvar 
carcinomas were recorded at the Medical University of 
South Carolina. Five were associated with pregnancy, 
of which three. were diagnosed and treated during 
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` Table I. Malignancy associated with pregnancy 
Location No. 


Cervix 8 
Ovary 
Vulva 
Vagina 
Breast 2 
Gastrointestinal tract 
Sarcomas 

Leukemia 

Brain 

Urinary bladder 
Skin melanoma 
Lung 

Thyroid 
Adrenal—bilateral 
Other 


Total l 
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Table II. Gynecologic malignancies occurring in 
pregnancy 


No. Cases assoctated Incidence in 
Site of cases with pregnancy pregnancy 


Vulva 93 5 1:8,000 
Vagina 77 l 1:37,000 
Cervix 2,309 80 1:464 
Ovary 269 4 1:9,000 
Total 2,748 90 — 





pregnancy and two within six months post partum (Ta- 
ble III). The incidence of 5.4 per cent of the vulvar 
malignancies occurring during pregnancy in our series 
compared favorably with the 5.5 per cent of Collins 
and Barclay? From the opposing standpoint, one in 
8,000 pregnant women had a vulvar malignancy. Al- 
though this series was small, it does represent a 
significant increment into the world literature. 

Comments. The age range of 25 to 35 years in this 
series was consistent with that of other reports, but 
significantly differed from an average age of 52 for 
carcinoma of the vulva at this institution? All patients 
were black, even though only 60 per cent of the pa- 
tients seen at this institution are black. Of the three 
patients in this series with lesions diagnosed during 
pregnancy, all three were seen during the second 
trimester. This compared with previous reports in that 
most were diagnosed in either the second or third 
trimester of pregnancy. 

Four cases in this study were squamous-cell car- 
cinomas, whereas only nine of 14 reported in the world 
literature were of the squamous-cell variety (Table IV). 
Only the patient with carcinoma in situ remains alive; 
however, two lived 1C and 18 years, respectively, be- 
fore succumbing to cancer. The patient who died at 10 
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Table III. Carcinoma of the vulva in pregnancy 


MUSC World literature 


Age 25-35 25-35 
Diagnosis Trimester No. of cases 

l ] 

2 3 6 

3 0 5 

Post partum r4 2 
Total 5 14 


Table IV. Carcinoma of the vulva in pregnancy 






No. of cases 





Histology 


Squamous cell 3 9 
Bartholin’s gland (adenocarcinoma) ' 1 l 
In situ carcinoma 1 0 
Sarcoma 0 5 
Melanoma 0 l 
Total 5 14 


years after therapy had evidence of pulmonary metas- 
tasis with no tissue diagnosis as to the pathologic type 
of her metastatic lesion. The patient who died at 18 
years after therapy had an undifferentiated carcinoma 
metastatic to the mediastinum involving the pericardial 
and mediastinal lymph nodes. The possibility that a 
second primary existed at the time of death was enter- 
tained by the pathologist who performed the autopsy. 
The remaining two patients with invasive carcinoma 
died shortly after the diagnosis was made. The first 
patient died within 15 months of the initial diagnosis. 


` At the time of initial operation, there was evidence of 


metastatic disease to the inguinal nodes, distal urethra, 
and periosteum of the pubic ramus. The second pa- 
tient with invasive carcinoma died, secondary to car- 
diac arrest, while undergoing anterior exenteration. 

Collins and Barclay? documented a local recurrence 
as late as 17 years after initial therapy. This raises the 
questior of whether this particular carcinoma has 
biologic characteristics in the young woman predispos- 


ing her to late recurrences. 


The current practice at the MUSC for treating car- 
cinoma in situ of the vulva is a "skinectomy" with skin 
graft. This method of therapy provides better cosmetic 
results than a simple vulvectomy without sacrificing 
survival. With the aid of colposcopically directed biop- 
sies to rule out invasive carcinoma, definitive therapy 
might well wait until the postpartum period. In our 
persona. experience here at the MUSC, 12 patients 
have undergone this procedure with a follow-up of five 
years or more. The functional and cosmetic results of 
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Table V. Ovarian carcinoma in pregnancy 


. November 1, 1877 
Am. J. Obstet. Gynecol. 


Le 20 yr. gr. 4 
2 ^» 25yr.gr.4  Mucinous cystadenocarcinoma ` 


3 24 yr. gr. 3 
19 yr. gr. 3 


Dysgerminorna, Stage IA , 
. Hilar cell carcinoma, Stage III 


TAH = Total abdominal hysterectomy; 
BSO = Bilateral salping-oophorectomy. 


these patients continue to support our phildsophy of 
treatment of this desease. These data are "gue 
being prepared for publication. 

Many ] have reported ‘excellent results in treatment Dt 
invasive carcinoma of the vulva with radical surgery. 
Barclay! stated that an extensive vulvectomy could be 
performed at any time during pregnancy up to three 


weeks prior to term; however, it should preferably be ` 
accomplished in the second trimester. If the lesion does, 


not compromise the perineum or interfere with opera- 
tive vaginal delivery, one should consider this an ac- 
ceptable route for delivery. Rutledge and colleagues? 
emphasized that therapy must be individualized and 
that a deep pelvic lymph adenectomy should not be 
routine. House and Hester? found: no incidence of pel- 
vic node metastasis if femoral nodes- were negative. 
Barclay‘ stated that if a deep pelvic lymph adenectomy 
was indicated, it could be performed any time during 
pregnancy before the uterus was sufficiently enlarged 
to compromise exposure. 

Sexual intercourse following radical vulvectomy can 
be performed easily with adequate sexual satisfaction. 


Introital stenosis can be avoided by adequate: mobiliza- >. 


tion'of the remaining distal vagina prior to suturing the 
| vaginal mucosa to the perineal skin. This places the 
scar outside the true opening to the vagina and elimi- 
nates stenosis. A Z plasty type of suture line also aids in 
decreasing stenosis. Later pregnancy with vaginal de- 


livery was possible in one of.our patients. Collins and 


associates!’ likewise documented vaginal delivery after 


radical vulvectomy. Psychosexual education of the. 


young patient is valuable. Long-term antibiotic 
prophylaxis decreases postoperative lymphedema of 
the lower extremities. We believe that this acts by con- 
Bonne the incidence of chronic lymphangitis. 


Vaginal carcinoma 


Carcinoma of the vagina accounts for less than i per 


cent of all malignancies of the female genital tract. 
Seventy-seven such cases were diagnosed between 1955 


r 


Mucinous cystadenocarcinoma, Stage IA 


the. vagina. Their review indicated: (1) 


TAH, BSO, intraperitoneal chromic Alive and well, 3 yrs. 
phosphate : 
‘TAH, BSO, intraperitoneal chromic Alive and well, 
phosphate > , 13 yrs. 
TAH, BSO, omentèctomy Alive and well, 8 yrs. 


TAH, BSO, omentectomy, strip Alive and well, 
- radiation therapy: 18 mo. 


t 


and 1975; however, only one was associated with preg-: 


“nancy. In 1963, Collins and Barclay? reviewed the liter- 


ature 'and reported 10 vaginal carcinomas associated 
with pregnancy and none has been reported since that 
time. Only seven of these 10 cases were available for 
detailed analysis, which revealed that four demon- 
strated a rapidly progressive downhill course and three 
responded well to radiation therapy. The timing of the 
radiation therapy in relation to the diagnosis of these 
seven patients was not available for presentation in tnis 
discussion. 7 e | | 

Qur experience in treating vaginal carcinoma during 
pregnancy was with a 24-year-old black woman who 
was 26 weeks pregnant at the time diagnosis was made. 
She clinically had a Stage II squamous cell carcinoma 
of.the vagina. During her work-up, precipitate labor 


ensued with subsequent vaginal delivery of a 1 pound 
.10!$ ounce infant who died of prematurity. Seven 
months following radiation therapy she developed a 
recurrence in the vagina. She died 10 months lacer 


while receiving chemotherapy for progressive disease. 

Comments. In 1971, Underwood and Smith" re- 
ported the experience at the MUSC with carcinoma of 
1.6 per cent of 
the gynecologic malignancies were vaginal; (2) it is a 


. disease of older women; (3) in the early stages, treat- 


ment by either operation or radiation rendered excel- 


lent results; (4) with advanced disease, the prognosis 
‚was very poor. This experience compares well with that 


of others.” Lesions in the lower vagina result in poorer 
prognosis, probably explained by the difficulty in 
treatment. Radiation dosimetry curves can easily en- 
compass upper vaginal lesions by routine radiation 
techniques similar to those used for cervical malignan- 
cies. Lesions of the lower vagina must. be treated either 
with larger radiation ports and vaginal cylinders or ul- 
traradical operation. With small lesions, one may be: 
able to use interstitial implants to augment external 
beam therapy. The vestibule tolerates radiation poorly. 
Lesions of the middle third of the vagina have access to 
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` routes of spread to both upper and lower thirds of the 
vagina, increasing the chances of distant spread. The 
increased vascularity of the vagina during pregnancy 
may likewise influence the early pelvic wall metastasis. 
The experience in treating vaginal carcinoma in preg- 
nancy is extremely limited; however, it is our belief that 
if the fetus is of viable age delivery via a high vertical 
cesarean section shou!d be performed and therapy 
should then begin as if the patient were not pregnant. 
If the infant is not near viable age, treatment should 
begin without concern for the fetus with external beam 
radiation therapy followed by a radium system. Each 
radium system must tzke into consideration the loca- 
tion in the vagina of the primary neoplasm. Various 
combinations of intracavitary and interstitial radium 
systems should be emp-oyed to best deliver local radia- 
tion therapy. These might include tandem and ovoids, 

. Bloedorn applicators, or the insertion of interstitial 
needles. In the rare instance of a patient who has not 

spontaneously aborted during external beam therapy, 
a hysterotomy should be performed prior to the inser- 
tion of radium systems to achieve the best application 
of the radium system and avoid some of the complica- 
tions of intrauterine iniection from surgical manipula- 
tion of an intact pregnancy. 

If the lesion is Stage I and is located in the upper 
vagina, it can be managed by a radical vaginectomy. 
Barclay! pointed out that radical pelvic operation could 
be accomplished as if the patient were not pregnant 
and emphasized that any delay in this disease was haz- 
ardous. Too often obstetricians preach the dangers of 
a pelvic examination with vaginal bleeding in late preg- 
nancy and thereby miss a readily treatable neoplasm 
of the vagina or cerv:x. Visualization of the vagina 
and cervix under controlled hospital conditions should 
be part of every vaginal bleeding work-up whenever 
possible to rule out the presence of malignant disease. 
No dangers should be encountered as long as one 
keeps in mind the possibility of placenta previa during 
a gentle but thorough examination of the vagina and 
external cervical surfaces. 


Ovarian carcinoma 


Although ovarian carcinoma càn occur in any age 
group, it remains an infrequent occurrence during 
pregnancy. In 1963, Munnell? reported only three 
primary ovarian cancers associated with pregnancy in 
more than 50,000 deliveries for an incidence of 1 in 
18,000. He also stated that less than 5 per cent of ovar- 
ian neoplasms in pregnancy were malignant as com- 
pared to 18 to 20 per cent in the nonpregnant woman. 
In 1971, Creasman and co-workers’ found only 17 
ovarian carcinomas diagnosed during pregnancy at M. 
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D. Anderson Tumor Institute and in 1975 Novak and 
associates? found only 15 in 2,300 ovarian neoplasias. 

The MUSC Tumor Registry recorded 269 ovarian 
carcinomas, of which four were associated with preg- 
nancy. This represented an incidence of 1 in 9,000 
pregnancies. 

Table V summarizes the cases of ovarian carcinoma 
in pregnancy treated as our institution. 

Comment. The detection of ovarian masses during 


. pregnancy is frequently difficult and, in fact, the diag- 


nosis may be fortuitous. Indeed, only one of the four 
patients in this series was known to have significant 
ovarian disease prior to delivery. Of the 17 cases re- 
ported by Creasman and associates, ^ four were not 
diagnosed until the time of cesarean section. 

The four tumors histologically were recorded as two 
epithelial tumors, one dysgerminoma, and one hilar 


 cell.tumor. This is consistent with the other reports 


which indicated that the unusual ovarian tumors ac- 
count for a higher proportion of malignant neoplasms 


during pregnancy. The fact that both of the epithelial 


tumors were of low-grade malignancy is also consistent. 


The survival rate in this series is excellent. The better 
survival rates of ovarian carcinoma in pregnancy may 
reflect the cell. type and low-grade malignant potential 


. of these tumors as well as the early stage of disease 


when diagnosed. 

In managing ovarian carcinoma in pregnancy, one 
may consider the conservative approach of unilateral 
oophorectomy and allowing the pregnancy to go to 
term, if the tumor is unilateral, is well encapsulated 
without evidence of spread, has negative peritoneal 


cytology, and is of a low-grade malignancy. Some feel 


that this is applicable only to mucinous cystadenocar- 
cinoma, dysgerminoma, and granulosa-cel| tumors. 
During surgical exploration extensive use of frozen 
section facilities should be utilized in planning the 
scope of one's surgical therapy. 

When the following conditions are found: (1) excres- 


cences on the surface of the tumor, (2) a poorly differ- 


entiated tumor, (3) tumor of an aggressive cell type 
histologically, or (4) advanced disease during preg- 


nancy, aggressive surgery combined with adjuvant 


therapy must be considered. At present the particular 
type of adjuvant therapy is controversial and varies 
among radiation, chemotherapy, and their combina- 
tion.!$ | "a 


Cervical carcinoma 
During the years of the study presented in this 


paper, the lesions of 2,309 patients were diagnosed as 


carcinoma of the cervix. Eighty of these cases were 


diagnosed during pregnancy. Fifty of these neoplasms 
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Table VI. Carcinoma of the cervix during 
pregnancy by stage 


Stage | No. of cases 


IA 9 
IB 11 
HA 3 
IIB l 
IH ] 
.IV 2. 
Cut-through (8 
Total 30 


Table VII. Carcinoma of the cervix during 
pregnancy—Time of diagnosis 





' Time of diagnosis 






After 
abortion 





3 

2 

H 
IIB I 

l 

2 


Cut- 3 
through . 


were diagnosed as intraepithelial disease and 30 as in- 
vasive carcinoma. Approximately 1] in every 464 preg- 
nancies at the MUSC was therefore complicated by a 
cervical neoplasm. The studv presented here also in- 
cluded cases diagnosed within six months of delivery. 


The average age for pregnant patients with in- 


traepithelial carcinoma was 31 years; the average age 
for nonpregnant patients was 38 years. The majority of 
the women with intraepithelial carcinoma were grand 
multiparas with five or more children, which is a fact 
well known to be associated with cervical cancer in the 
nonpregnant woman. Thirty-five of our 50 patients 
had had five or more pregnancies. Only three of our 
patients had two or fewer pregnancies. The paucity of 
symptoms has been consistently emphasized in the lit- 
erature and confirmed in this series, since only three 
patients presented with abnormal bleeding. Forty-five 
of our 50 cases were discovered on routine examina- 
tion. Over half of the carcinomas in pregnant women 
were diagnosed during the second trimester by routine 
prenatal Papanicolaou smears. These findings may 
have been weighted, since diagnostic conization was 
frequently withheld until the second trimester. Two 

patients aborted shortly after diagnostic conization. 
Colposcopy was not established as a diagnostic tool at 
MUSC until 1971. Since that time, colposcopically di- 
rected biopsies have been performed on all patients 
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Table VIII. Carcinoma of cervix during 


pregnancy— Treatment and survival 


a No. of 
Stage cases Treatment No. dead 


IA 9 Operation 9 0 
IB 1] Operation 3 l 
X-ray 6 2 
Both 2 1 
HA 3 X-ray 3 3 
IIB 1 X-ray | 1 
Ii] 1 X-ray | l 
IV 2 X-ray 2 2 
Cut-through 3 Operation and 1 
radiation 3 


Table IX. Deaths compared to time of diagnosis 





Time of diagnosis 












After 
Post | abor- 
partum | tren 






Trimes- 
ter 2 


3 
4 
l 
2 
l 


Cut- l 
through I 





with abnormal cytology, which has eliminated the 
majority of conizations. 

When intraepithelial carcinoma of the cervix was 
diagnosed during pregnency, it has been accepted to 
permit these patients to continue their pregnancy in 
anticipation of a vaginal delivery. Within a few months 
post partum, 49 of our patients underwent hysterec- 
tomy. None of these women was later found to have 
invasive carcinoma. 

Invasive carcinoma of the cervix was associated with 
pregnancy in 30 women, who ranged in age from 2) to 
43 years, with an average age of 33 years. This age was 
significantly lower than the average age reported for 
nonpregnant women with invasive cervical carcinoma. 
Again, the majority were grand multiparas with five or 
more children. Twenty-three of our 30 patients nad 
five or more pregnancies and the remaining had either 
three or four. There were no nulligravidas in our 
study. p 

The race and economic status of the patients were 
fairly equally divided. Fourteen women were white, 15 
were black, and in one race was not stated. Ten patients 
were private, 19 were clinic, and one was of unknown 
status. This distribution closely approximates the pa- 
tient load at MUSC. 

Most of the women had relatively uncomplicated 
pregnancies prior to diagnosis. Staging was carried out 
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according to the old International Federation, of 
Obstetrics and Gynecology classification and demon- 
strated that two thirds of the women had Stage I neo- 
plasms (Table VI). The gestational age was divided be- 
tween the trimesters for Stage I lesions; however, in the 


advanced stages, all were diagnosed in the second and - 


third trimesters (Table VII). Thirteen viable infants 
were obtained from these 30 pregnancies. Twenty- 


seven patients had squamous-cell carcinoma with one 


adenoacanthoma and two adenocarcinomas. This re- 
sembles the incidence of these two cell types in non- 
pregnant patients with cervical cancer. 

_ The majority were asymptomatic. Only eight pa- 
tients presented with bleeding and all eight had visible 
lesions on the cervix. An abnormal Papanicolaou smear 
prompted further investigation which led to the diag- 
nosis in the majority. Again the importance of visu- 
alization of the cervix in any pregnant patient with 
bleeding cannot be overemphasized. The Papanicolaou 
smear remains the most effective screening tool for 
carcinoma of the cervix during pregnancy. 

All Stage IA carcinomas were treated by radical hys- 
terectomy and bilateral pelvic lymph adenectomy (Ta- 
ble VIID; however, as the stage increased, radiation 
became the primary mode of therapy. Treatment was 


- instituted upon diagnosis unless the patient was in the 


third trimester, where a short period of observation 
would lead to fetal viability. In the third trimester, six 
patients underwent classic cesarean section in conjunc- 
tion with radical hysterectomy and bilateral pelvic 
lymph adenectomy. Also in the third trimester, cesar- 
ean section was performed prior to initiation of radia- 
tion therapy. In the first and second trimesters, exter- 
nal radiation, was initiated, disregarding the fetus. Only 
one patient failed to have a spontaneous abortion after 
external radiation, necessitating a hysterotomy prior to 
radium insertion. 

The three patients with cut-through carcinomas 
were referred from other hospitals. Operations in- 
cluded: (1) cesarean hysterectomy for believed severe 
cervicitis, (2) postpartum abdominal hysterectomy for 
abnormal bleeding thought to be secondary to con- 
dyloma, and (3) radical hysterectomy at the time of 
cesarean section. In this last case, the tumor extended 
to the surgical margins, and the patient was referred 


for radiation therapy. 


From the 20 patents with Stage I disease, all nine 


' with Stage IA are living and well. Nine of the 11 with 


Stage IB survived for five years; one died from a recur- 
rence six and a hzlf years after therapy. Six of the 
seven patients with Stage II disease or greater rapidly 


developed recurrences; five died in less than 1 year and | 


the sixth by 21 months. The only five-year survival be- 
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yond Stage I disease was in one patient with Stage III, 


. who died of the malignancy after six years. The over- 


all five-year survival rate for the 27 patients treated 
primarily by us, excluding the three with cut-through 
disease, was 70 per cent (19 of 27 patients). 

Comment. This series involved only a small number 
of invasive carcinoimas of the cervix; however, certain 
interesüng findings were observed. The average age at 
the time of diagnosis was 33 years, which was 14 years 
younger than in the nonpregnant patient. Thompson 
and associates!’ and later Creasman and colleagues!? 
reported similar findings. Parity also was comparable 
with the findings of these authors in that the majority 
of the patients were grand multiparas. 

When the cancer was diagnosed late in pregnancy, it 


was usually of a more advanced stage. Of the seven 


patients with greater than Stage I disease, almost all 
were in the last trimester (Table IX), and all of these 
patients died. This is probably a function of the stage 
of the disease rather than of the gestational age at the 
time of diagnosis. Creasman and associates!? found no 
difference in survival during the three trimesters and 
post partum when corrected for stage. 

. It is current practice at MUSC that all patients with 
abnormal cytology be further evaluated by colposcopi- 
cally directed biopsies. If the lesion is inadequately vi- 
sualized, or if there is any- suspicion of invasion, coniza- 
tion is performed at that time'or delayed until early in 
the second trimester. Conization should be avoided in 
the first trimester because of the danger of abortion 
unless clinical impression urges an immediate diag- 
nosis. In areas where colposcopy is not available, con- 
ization must be carried out to exclude invasion. In 
order to avoid subsequent delivery through an invasive 
carcinoma, it is wise to repeat the Papanicolaou smear 


and/or colposcopy early in the last trimester. Certain 


authors, including Averette!? and Abitol? and their 
colleagues, have advocated the use of cesarean hys- 
terectomy for definitive treatment of intraepithelial 
carcinoma óf the cervix in certain patients as opposed 
to the popular procedure of postpartum hysterectomy. 

In patients with invasive carcinoma, therapy should 
be the same for pregnant and nonpregnant women 
without regard for the fetus except in the last trimes- 


| ter, when a short delay may increase the chance of fetal 


viability. If the lesion is Stage J or early Stage IIA, 
radical hysterectomy with pelvic lymphadenectomy 
should be considered as the method of definitive ther- 
apy. This method renders excellent survival rates, as 
demonstrated in this study and by Sall and colleagues.” 
The ability to conserve ovarian and vaginal function as 
well as to avoid permanerit injury to the gastrointesti- 
nal and genitourinary tracts by radiation makes the 
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gynecologic oncologist lean toward the surgical ap- 
proach in a young woman with an early stage of 
cervical malignancy. However,’ either surgery or 
radiotherapy can give similar results in well-trained 
hands. If radiation is to be employed, it is usually not 
necessary to perform a hysterotomy unless the patient 
has not aborted prior to the first radium insertion. If 
operation is to be used in the third trimester, cesarean 
section in conjunction with radical hysterectomy or ce- 
sarean section followed 10 days later by radiation is 
appropriate. The choice of radiation: versus operation 
in invasive cervical carcinoma during pregnancy is 


\ 
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tempered by the training and experience of the physi- 
cian and the institution. B 

There are many complexities in treating female gen- 
ital malignancies. As one introduces the additional 
problem of a pregnancy, often in a young woman, into 
the therapeutic decisions that the managing physician 


must face, the task frequently becomes awesome. In 


this regard, the authors suggest that such clinical prob- 
lems be handled at medical centers where those com- 
plexities are more frequently seen and managed by 
those trained in cancer therapy. 
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Psychosocial function in women treated for 


vaginal agenesis ` 


B. R. HECKER, M.D. 
L. S. McGUIRE, Pu.D. 
Seattle, Washington 


The psychosocial functioning of 23 women treated both surgically and nonsurgically for 
vaginal agenesis was assessed by means of a retrospective questionnaire. Subjects were 
also physically examined to evaluate anatomic outcome. It was concluded that the patients 
psychological adjustment before treatment and the sensitivity of her family and medical 
advisors during treatment took precedence over anatomic results in Ihe eventual resolution 
of this disorder. Sexual function, emotional stability, self-image, and choice of marital 
partner in these women are described in some detail and are, in general, far healthier than 
had been depicted in earlier psychological reports. (AM. J. OBSTET. GYNECOL. 129: 543, 


1977.) | 


THE STUDY REPORTED Is an investigation into the 
psychosocial functioring of 23 women who had the 
diagnosis of an absent vagina and, in most cases, an 
absent uterus. A retrcspective analysis of pretreatment 
psychosocial status was made to compare function be- 
fore and after reconstructive surgery. The objectives of 
the study were to: (1) describe these patients and their 
experience with this condition, (2) describe their 
families and marital partners, and (3) determine the 


relationship between surgical outcome, i.e., anatomic . 


improvement, and social adjustment. The investigators 
postulated that knowledge of this relationship would 
enable them to determine the critical factors involved 
in the satisfactory resolution of this condition. 

The congenital anomaly usually referred to in the 
literature as absent uterus and vagina, Mullerian 


dysgenesis, or the Rokitansky-Kuster syndrome is un- . 


common but not rare. It occurs in one in 4,000 to 5,000 
women! and is the second most common etiology of 
primary amenorrhea, following gonadal dysgenesis. 
The patient presents with essentially normal-appearing 
external genitals, witk labial fusion and no clitoral en- 
largement. No hymeaeal ring is present and the in- 
troitus can be probed only to the depth of 1 or 2 cm. 


From the Department of Obstetrics and Gynecology, 
University of Washington School of Medicine. 


Received November 8, 1976. 
Accepted June 16, 1977. 


Reprint requests: Or. L. S. McGuire, Department of 
Obstetrics and Gynecology, RH-20, University of 
Washington Sckocl of Medicine, Seattle, Washington 
96195. 


543 


Rectal palpation confirms the absence of the uterus. 
Sometimes bilateral, small masses can be identified 
which represent remnants of uterine horns. A 
spectrum of other anomalies is fréquently associated 
with this specific Müllerian defect which implicates a 
noxious factor involving the mesoderm during the crit- 
ical period of development at the end of the second 
month of intrauterine development.’~® 

The surgical challenge presented by these patients 
has been well met and an abundance of procedures 
exists for the purpose of creating a perineal cavity de- 
signed to function as a vagina during coitus.*?% 30. 31 
A recent paper provides an excellent review of the cur- 
rent status of the operative and nonoperative proce- 
dures, indicating the advantages of a modified 
Wiliams vulvovaginoplasty technique when a simple 
dilation procedure* !*: 7? is contraindicated. These 
procedures will not be reviewed further here. 

Solutions to.some of the psychological problems as- 
sociated with this anomaly are less well known, includ- 
ing such important issues as the optimal age of inform- 
ing the patient of the anomaly, who ought to do so, the 
proper timing of a corrective operation, and the type 
and duration of preoperative and postoperative coun- 
selling. Published information regarding these Issues is 
sparse and individual clinicians vary considerably 
in their observations and judgments regarding these 
issues. For instance, early surgeons thought that de- 
layed surgical intervention gave better results, and one 
prominent surgeon stated that, “Above all, the patient 
should be at least eighteen years old. Emphasize that 
the physician should not make a vagina because there is 
none but reserve this procedure for those who are pos- 
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sessed of a well developed sex urge."* 4 Advocates of 
later operation generally thought that the patent 
should be engaged or married before the operation 
should be performed. This attitude resulted from the 
knowledge that frequent intercourse was an effective 
method of vaginal dilation coupled with the jad saa 
tion that intercourse would not occur until marriage." 

7, 21, 22 

Advocates of earlier interventicn have stressed the 
conflict imposed upon a woman who must delay opera- 
tion until the late teens and early twenties*: è !? 23. 24, 

. the girl should not be unnecessarily embarrassed 
in her romantic life by having to confess to her future 
husband that she will need surgery before being able to 
have sexual intercourse."?" According to modern stan- 
dards, this is an acceptable approach, but it still leaves 
the problem of maintaining a functional neovagina, 
preventing the shrinkage of the dissected intraperineal 
cavity without the benefit of coital activity. The use of 
dilators for young women in their early teens on an 
almost daily basis, a procedure necessary to maintain 
vaginal patency, is more easily described than accepted 
in this age group. In any event, the patient cannot be 
left postoperatively without counselling and regular 
follow-up as there is bound to be a need for support 
and resolution of emotional sequelae too complex for 
the young individual to handle at a developmental 
period when awareness of one's sexuality is difficult 
even for the anatomically normal teenager. 

We were able to find reports of 42 women with vagi- 
nal reconstruction or introital dilations who had been 
psychologically evaluated." ?^ ?* Several of the 
evaluations were made on patients never examined by 
the authors. The usefulness of these reports is limited 
because, for the most part, they are based on one to 
three case histories and both the methodolcgy .and 
norms for determining the patient's mental status are 
unreported. In many cases;.anatomic or physiologic 
results of treatment and their secondary effects on the 
woman were not included in the study. These studies 
fail to relate psychological reactions to the type of pro- 
cedure performed and they do not take into account 
the woman's level of adjustment prior to the discovery 
and treatment ef the anomaly. 

Of the few psychological studies available, most ad- 
dress themselves to anatomic sequelae and only 
pathologic reactions of patients are described in any 
detail. No picture emerges of the normative or typical 
emotional reaction to treatment, nor is the reaction to 
the discovery of an absent vagina or other factors dis- 
cussed. The reported pathologic reactions to treatment 
run the gamut of placid acceptance, reactive depres- 
sion, denial, refusal of operation, angrv withdrawal, 
“overcompensation,” and promiscuity. Other reports 


` feriority, a sense of futility, and suicidal tendencies. 
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focus less on defense mechanisms and more on self- 
image, portraying women with severely damaged, 
sometimes hermaphroditic, self-images, feelings of in- 
23—329 

.Some authors have extrapolated from the alleged 
psychological damage suffered by the patient to the: 
type of man she would attract, or be attracted to, and 
marry. It has been suggested that the patient, lacking 
in self-esteem, seeks out inferior or depreciated men cr 
men who are passive and fearful of intercourse to the 
point where the prospective partner may oppose cr 
actually postpone surgical correction.” Actual data on 


.a statistically significant sample are few and neither 


confirm nor refute these formulations. 


Subjects 


Thirty-five women who were treated for this condi- 


‘tion at the University of Washington Hospital and one 


of the community hospitals in Seattle between the years 
1961 and 1974 were identified. All 35 patients were 
sent letters describing the investigation; some were 
contacted in person. Twenty-three agreed to partici- 
pate in the study. The principal reason for subject attri- 
tion was the inability to locate the remaining women. 

Descriptive characteristics of the women are as fcl- 
lows: At the time of the study the women were 15 to $7 
years old, with a mean age of 24.3. They were married 
or had a stable relationship (14), single (five), divorced 
(three), and widowed (one). The average duration of 
marriage was three years, 10 months, with a range of 
two months to nine years. Racially the group was Ci- 
vided into Caucasian (21), black (one), and Asian- 
American (one). The average educational level was 
12.95 years with a range of two patients who had com- 


. pleted grade school or less to two patients who had 


completed graduate training. Eighteen of the women 
were currently employed or were in school and their 
weexly salaries ranged from 50 to 200 dollars with.a 
mean income of 124 dollars per week. Their occupa- 
tions included: teacher (two), secretary (four), bank 


teller (one), collection agent (one), insurance agent 


(twc), waitress (one), and homemaker (four). 

Correction of the anomaly in these patients was ac- 
complished surgically in 12 patients (McIndoe proce- 
dure in nine and Williams procedure in three) and 
nonsurgically in 13 patients (Frank procedure in 10 
and coitus in three). The descriptive characteristics of 
the women who had had the various procedures were 
similar with the exception that the three women who 
had dilation by coitus reported lower education levels, 
salaries, and grade point averages (1.5 versus 2.89 av- 
erage for the rest of the group.) . 

Following reconstruction, 19 women had a vaginal 
length of greater than 6 cm., three women had more 
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than 4 cm. but less than 6 cm. vaginal length, and one 
woman had less than 4 cm. vaginal length and was 
currently in treatment with the Frank method of me- 
chanical invagination. The vaginal diameter was 
greater than two fingers breadths in each instance. In 
the unmarried group, two patients were using a dilator 
on a daily basis. They had been treated with the Frank 
and Williams methods. Five women dilated the vagina 
four to five times per month. This latter group in- 
cluded three with Frank procedures, one with the 
Williams procedure, and one with the McIndoe proce- 
dure. 


Results 


Sexual satisfaction, marital relationship. A ‘coitally 
active group of 20 women was identified. Fifteen of 
these women reported frequency of intercourse as be- 
tween twice a week and once a day and five reported 
decreased frequencies. Sixteen, or 80 per cent, re- 
ported orgasm on a regular basis or on occasion. When 


asked, “How does your orgasm occur?”, 13 women (65 . 


per cent) stated “during vaginal intercourse,” nine (45 
per cent) said “during manual stimulation by partner,” 
three (15 per cent) replied “during self-stimulation,” 
and four (20 per cent) reported that orgasm “does not 
occur." Sexual satisfaction was rated as either 
“satishied” or "extremely satisfied.” With one exception 
all patients in the sexually active group reported the 
ability to contract and manipulate the anterior bundles 
of the levator referred to as "vaginal muscles," a sensa- 
tion which contributed to a feeling or normalcy. Ten, 
or 50 per cent, of these women having sexual inter- 
course reported using an artificial lubricant either on 
occasion or on a regular basis. 

The subjects were asked to report their perception of 
their partners' levels of satisfaction with the sexual re- 
lationship. Every patient described it as equal to or 
higher than their own and in the majority of the cases it 
was described as excellent. In only one instance was 
there a question of the partner's acceptance of the 
newly created vaginal opening despite a satisfactory 
anatomic result when judged at the time of physical 
examination. 

Marital stability in the group was equivalent to or 
better than that of the general population, inasmuch as 
there had been only one divorce occurring since treat- 
ment. The total group of patients and partners had a 
socioeconomic status similar to that of the general 
population in terms of education, grade point average, 
employment, health, social relations, activities such as 
club membership, participation in sports, and sexual 
function (after treatment). There is also no evidence. 
that the 12 women who married after treatment chose 
spouses who differed (downwardly) from the general 
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population. In fact, the women tended to marry. . 
partners who had a higher educational level, weekly 
salary, and level of employment than the patients. 
Four women must be considred "treatment fail- 
ures” despite satisfactory anatomic results. They still 
considered themselves inadequate and sexually unat- 
tractive and described themselves as rather indifferent 
to or rejective. of their newly created vaginas. They 
rated their own emotional adjustment as “below aver- 
age." These women had a lower grade point average 
than the entire sample and were performing at the 
lowest paying jobs. ‘They also had the least knowledge 
of female anatomy and the highest number of ques- 
tions they had failed to ask their family and physicians. 
This could be interpreted as a measure of interper- 
sonal anxiety and lack of assertiveness and certainly 
indicates the lack of a close, supportive relationship 
with these significant individuals. All four women have 
shown and continue to show the least ability to relate to 
other people. They reported little intimacy with mem- 
bers of their families and failed to develop a re- 
lationship with their doctors. They prefer now, as they 
did before the discovery of the anomaly, to be alone. 
One of these patients has had suicidal thoughts and 
two of the four are currently receiving psychotherapy. 
Family data. In 11 women, the anomaly was discov- 
ered by the patient's parents and not by physicians or 
nurses. This observation emphasizes the need for a 
closer examination of the female genitals at the time of 
delivery by the attending health care personnel. The 
age at which the women were told of the absent vagina 
ranged from eight to 24 years with an average of 16 
years, nine months. Fifteen of the parents encouraged 
their daughters to proceed with treatment, the others 
being somewhat indifferent. One parent group dis- 


' couraged their daughter from medical contact. The 
. questionnaire data revealed a certain ambivalence 
. about treatment with all parents manifesting conflicts 


about their daughters’ congenital condition in the form 
of guilt, denial, or shame. 

The patient's reaction to the initial discovery of the 
condition was described as: curious (three), tragic 
(seven), moderately upset (eight), indifferent (three), 
confused (eight), angry (three), guilty (one), relieved 
(two), and other (one). Five women indicated that they 
felt seriously suicidal at the time of the initial discovery, 


which goes along with data in early papers 


in which a high percentage of cases were obtained 
from autopsy material following suicide. Therefore, 


the need for close follow-up and counselling of patients 


as well as their parents once they have been confronted 
with the diagnosis must be taken seriously. The im- 


‘portance of emotional support is also apparent from 


the uniform reaction of all patients to the discovery of 


E 
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the abnormality by describing their previously estab- 
lished self-images as “shattered.” When questioned as 
to how they felt about themselves at the time of discov- 
ery, the women reported “adequate women without 
a vagina” (two), “adequate female with correctible 
problem” (nine), “freak” (five), and “never be a wom- 

n" (eight). With the exception of the four women 
previously mentioned, all of the women reported an 


increase in self-esteem and acceptance following 


treatment. 


Comment 


Before some of the issues raised in this paper are 
discussed, a note about the use of a retrospective ques- 
tionnaire is needed. The posttreatment interval ranged 
from five months to seven years at the time of this 
study. While this time lapse provided us with worth- 
while information on posttreatment functioning, it 


raised’ some questions about the accuracy of patient. 


recall of pretreatment feelings and events. An attempt 
was made to establish the validity of these impressions 


through multiple and overlapping questions on at- - 


titudes and behavior. However, itis clear that recollec- 
tion and interpretation of past emotions change as a 
function of the experience of subsequent years. Thus, 
a patient who is now happily married may view her first 
awareness of the anatomic defect as less catastrophic 
than does a woman whose life has been a continuum of 
sexual anxiety and frustration. 

The difficulty in. interpreting retrospective data is 


apparent in the consideration of the optimal age at 


which to inform patients of the anomaly. The question 
is whether earlier sharing of knowledge with the pa- 
tient might have permitted a better adaptation during 
the years following the discovery and before remedial 
treatment. This clearly was the desire of all patients. 
However, it was necessarily felt in retrospect and might 
be, in part, a reflection of the understandable desire to 
have a sexually threatening awareness occur at a time 
when its meaning and impact are less immediate. The 
patients reported 12 years to be the. optimal average 
age at which they believed they should have been in- 
formed. The average patient in this study experienced 
two to four years of amenorrhea without a clear under- 
standing of why this occurred before being. given the 
diagnosis. This generated considerable arixiety and 
could have been alleviated had the diagnosis been 
given to the patient earlier. Our data have shown a 
supportive role of the parents to be important in a 
successful resolution of this disorder; thus, age of dis- 
closure. will be subject, in part, to the parents' ac- 
ceptance of their daughter's condition and their ability 
to be candid with her. If the parent group appears 
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unable to enone effectively to their daughter’s needs, 
the physician will have to take a more active role in the 
psychological management of the patient. 

Another important outcome of this research is that 
social, familial, and psychological factors overshadow 
the importance of anatomic results in the successful 
adjustment of these patients. The single most impor- 
tant factor determining success was the psychological 
adjustment of the patient as it existed before knowl- 


. edge of the anomaly. Even when outcome data were 


analyzed against anatomic results, good versus poor, 
there were rio basic differences between these two stb- 
groups of women in terms of personal, sexual, or mari- 
tal satisfaction. The patient's relationship with her par- 
ents and her ability to develop a satisfactory interaction 


_with her family, physician, or other professionals are 


the critical issues, more so than age at disclosure, pa- 
rental attitudes, and anatomic success. 

To illustrate this point, we would like to cite the case 
of 2 young Chinese woman who was first seen at age 17 
with the presenting complaint of primary amenorrhea. 
The subsequent diagnosis of an absent vagina created 
great consternation for the accompanying father and 
three brothers who insisted that the patient not be told 
at that time by the treating physician. The latter would 
have been difficult anyway because the patient's knowl- 
edge of English was meager. Several months after the 
first contact, a McIndoe procedure was performed 
where an experimental vaginal mold was inserted and 
kept in place with a high posterior repair. Due to a 
series of unfortunate circumstances, the mold fell out 
after two weeks and when the patient was seen again, 
after an additional two to three weeks, the newly 
created cavity had undergone shrinkage in diameter to _ 
a tenth its initial postrepair size and was less than 2 to 3 
cm. in length. The usual inflammatory process pre- 
vented any additional operation at that time. Three 
months later, the patient was encouraged to attempt 
rédilation with a set of graduated dilators. She was then 


, lost to follow-up until the time of the study, four and a 


half years later. In the interim she. had been an excel- 
lent student, elected to several honor societies, had re- 
ceived social distinction as a member of a political 


commission, and had been chosen president of her 


judo club. She had been married for approximately six 
months and was hàving intercourse three to four times 
a week, rating her sexual interest as "extremely in- 
terested," or No. 1 on a scale of five. While she attested 
to the fact that more counselling at the proper time 
might have made things easier for her, it is also appar- 
ent that the strong support she received from her fam- 
ily, particularly her father, was responsible for her ex- 
cellent adjustment. 
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Despite acknowledged difficulties with a retrospec- 
tive study conducted by questionnaire, some conclu- 
sions can be drawn from the study. 

l. The key issue relating to success is the patient's 
psychosocial adjustment. A patient who interacts well 
with her parents, peers, and physicians will have 
a more satisfactory outcome and will successfully 
overcome the unavo:dable trauma of the initial diag- 
nosis. A supportive, understanding family and medical 
advisor greatly facilitate eventual adjustment. When 
optimal familial and individual factors do not occur, 
the physician must offer more support and provide 


counselling and clcse follow-up to avoid serious emo- 


tional sequelae. 

2. The type of procedure used to create a vaginal 
canal does not seem :o be important. This should en- 
courage the professional to give preference to less 
traumatic procedures like dilation, following the out- 
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line proposed by Frank, or the Williams procedure or a 
modification thereof. Operative and postoperative 
complications are practically nonexistent with these 
methods and both hospitalization and patient discom- 
fort are minimized. 

3. The shock of learning about the anomaly was ac- 
companied by diminished self-esteem in all patients, 
but it was clearly prone to remedial action in the well- 
adjusted individual to the extent that this group of pa- 
tients was undistinguishable from the general popula- 
tion by social function or status, choice of husband, 


. sexual experience, interest, frequency of orgasm, or 


over-all marital adaptation. The patient and her par- 
ents can and should be reassured of these facts. 


We wish to thank Dr. Walter Herrmann, Chairman, ~ 
Department of Obstetrics and Gynecology, University 
of Washington School of Medicine, for his encourage- 
ment and advice throughout the research. 
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The safety of combined abortion-sterilization procedure. 
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- To determine the safety of tubal sterilization performed at the time of induced abortion, we 
compared data on 616 women who underwent induced abortion and concurrent tubal 
ligation (Group 1) with 1,805 women who had induced abortion only (Group 2). These two 
groups of women were healthy, seven to 12 weeks pregnant, and between the ages of 16 
and 44 years. The parity-standardized morbidity rates for Group.1 and Group 2 were 5.4 
and 3.6 per cent, respectively. Thus, the sterilization procedure added 1.8 per cent to the 
complication rate of induced abortion only. The complication rate for women who had 
interval culdoscopic ligation under the same conditions in the same department was 2.4 per 
cent. This is not significantly different from the complication rate of 1.8 per cent attributable 
to sterilization procedures in women who had abortion and concurrent ligation. We 

. conclude that these data support our present practice of performing tubal ligation at the 
time of induced abortion, rather than changing to the practice of abortion followed. by 
interval sterilization six weeks later, with its many disadvantages to the patient as well as to 
those providing family-planning services. (AM. J. OBsTET. GYNECOL. 129: 548, 1977.) 


PHYSICIANS IN many family-planning. services per- 
form tubal ligation immediately after an induced abor- 
tion. The advantages of concurrent sterilization are (1) 
convenience to patients, (2) the use of anesthesia only 
once, (3) obviating the need for contraception and 
eliminating accidental pregnancies, (4) higher ac- 
ceptance rate of sterilization at the time of abortion, (5) 
reduction of service work load. However, there are 


physicians who hold the view that the combination of . 


induced abortion and sterilization should be avoided 
because of increased morbidity and mortality rates, 
possibly as a result of pregnancy changes.' ? To date, 
there is no évidence that either morbidity or deaths 
associated with the combination of abortion with-liga- 
tion is higher than that of abortion and ligation per- 
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formed separately with an interval of time between.‘ 
Comparison of reported morbidity rates for abortion 
and concurrent ligation with that of abortion only and 
interval ligation only are inconclusive because factors 
such as health status, age, parity, and duration of gesta- 


tion, which affect morbidity and mortality rates, have 


not been adequately analyzed. 
In Singapore, since the liberalization of legislation on 


abortion in 1970, approximately 30 per cent of all 


women undergoing abortion were sterilized concur- 


rently. This paper presents data on 2,421 healthy 


women who had abortion induced by vacuum suction 
in the University Department of Obstetrics and 
Gynecology between February, 1973, and September, 
1974; of these women, 616 also had concurrent tubal 
ligation. The. safety of abortion and concurrent sterili- 
zation is evaluated by comparing the morbidity of the 
616 women who had this combination (Group 1) with 
that of 1,805 women who had abortion only (Group 2). 


Material and methods 
During the period February, 1973, to September, 


1974, we did a comparative study of the relative safety l 


of vacuum suction-induced abortion performed with 
the use of local anesthesia in the outpatient facility to 
that of abortion performed with the use of general 
anesthesia and overnight hospitalization? Data were 
collected on 2,799 women who had an abortion in- 
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duced during a 20 month period. Of these women, 
2,421 were between 16 and 44 years of age, between 
seven to 12 weeks pregnant, and healthy. From this 


group of 2,421 women, 1,805 (74.6 per cent) had had . 


an induced abortion only, and 616 (25. 4 per cent) had 
had induced abortion and concurrent sterilization: 291 
(12.0 per cent) by minilaparotomy, 235 (9.7 per cent) 
by culdoscopy, 81 (3.3 per cent) by vaginal colpotomy, 
and nine (0.4 per cent) by laparoscopy. Women who 
had not been scheduled for ligation but who were 
ligated because of complications of induced abortion 
were included in the abortion-only group and not in 
the sterilization group. : 

‘As shown in Table I, women who had had an abor- 
tion arid concurrent sterilization (Group 1) were of 
higher parity and older than those who had had abor- 
tion only (Group 2). The difference in distribution of 
gestation between the.two groups was less great. 

Preoperative procedures. Every woman had a medi- 
cal history taken and a physical examination by a physi- 
cian. Those who requested sterilization in addition 
were allocated to one of four methods of sterilization 


according to patient's requests, physical findings, 


availability of day beds in the outpatient ne and 
physician preference. 

- The abortion procedure. The abortion procedure 
was marital cervical dilatation and vacuum suction de- 
scribed in an earlier paper.? Of the 1,805 abortions, 52 
per cent were perforinéed, with the use of paracervical 
block, 41 per cent were performed after the adminis- 
tration of general anesthesia, and the remaining 7 per 
cent were performed after the administration of caudal 
anesthesia. 

Tubal ligation by minilaparotomy. These patients 
were admitted to the hospital the day before the pro- 
cedure. For premedication the' patients received 0.6 
mg. of atropine and 50 mg. of meperidine intramuscu-: 
larly. Lumbar epidural anesthesia was given to 230 pa- 


tients and general anesthesia was administered to 61. A - 


suprapubic midline incision approximately 3'cm. long 
was made, and the peritoneal cavity was entered. The 
tubes were delivered with the finger or with the help of 
McEvedy’s ` proctoscope. T The tubes were ligated with’ 
the modified Pomeroy technique. The peritoneum and 
rectus sheath were closed with catgut sutures and the: 
skin with silk stitches. Patients were discharged the first! 
or second postoperative day and instructed to have the: 
stitches removed at the clinic nearest their home. | 
Follow-up examination took place four weeks after the 
operation.  - NS i 
Tubal ligation by culdoscopy. Women were offered | 
the-option of-culdoscopic ligation if pelvic examination: 
showed no abnormality and if they had never had pel-. 
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Table I. Age, duration of gestation, and parity 
distribution (in per cent) of 616 women who had 
abortion with concurrent sterilization (Group 1) and 
1,805 women who had abortion only (Group 2): 
Univezsity Unit, Kandang Kerbau Hospital, 

iin ids February, 1973, to September, 1974 













Group 1: 


Abortion Group 2: 

sterilization Abortion only 

(No. = 616) (No. = 1,805) 
Characteristics - (96) 


Age (yr) 
16-19 0.0 5.9 
20-24 4.9 26.4 
25-29 19.8 29.5 
30-34 35.9 20.3 
35 and over 40.1 17.9 
Duration of gestation (wk.) 
7-8 .. 46.6 39.9 
9-10 43.2 47.9 
11-12 10.2 12.2 
Parity 
0 0.0 8.3 
l 0.0 16.4 
2 8.4 31.6 
3 25.6 17.6 
4-5 > 38.3 16.2 
6 and over 27.6 9.9 


vic surgery. Culdoscopic ligation was performed as an 
outpatient procedure in 235 women. The patient, who 
had fasted since the previous night, was given a Dul- 
colax* suppository (Geigy Pharmaceuticals, New York, 
New York) for evacuation of the bowel and the pubic 
hair was shaved. She was then given a neuraleptic anes- 
thetic which consisted of a combination of fentanyl and 
droperidol. After the abortion procedure, the patient 
was placed in the knee-chest position. The steps of the 
culdoscopic ligation procedure were colpotomy, visu- ` 
alizing the tube with the culdoscope, grasping and de- 
livering the tube into the vagina with the Decker’s for- 
ceps, ligating the tube with a figure-eight 1 linen stitch, 
and closure of the colpotomy with a single catgut stitch. 
The patients were discharged after observation for 
four to six hours in the day ward. F ollow-up examina- 
tion was made one and four weeks after the operation. 
— Tubal ligation by vaginal colpotomy. The medical 
criteria for suitability of patients for vaginal ligation 
were identical to those for culdoscopic ligation. The 
preoperative preparation of these patients was the 
same as in the case of minilaparotomy. 

The patients underwent operation in the lithotomy 
position. In 70 patients caudal anesthesia was used, and 
in 11 patients general anesthesia was used. The 


*Inclusion of trade names is for identification only and 
does not imply endorsement by the Public Health Service. 
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Table II. Number of complications for women who had abortion and concurrent sterilization (Group 1) and 
women who had abortion only (Group 2): SINN Unit, Kandang Kerbau Hospital, Singapore, F Erunt 


1978, to September, 1974 










Total no. 


Women with one or 
more complications 






95% confidence 
intervals 





Group 1: Abortion and sterilization . 616 32 - 5.9 . 3.4 7.0 
By minilaparotomy 29] 13 4.5 2.1 6.9 
By culdoscopy 935 8 3.4 11 5.7 
By vaginal colpotomy 81 10 12.3 5.1 19.5 
By laparoscopy .9 I 11.1 
- Group 2: Abortion only 1,805 78 43 3.4 5:3 
Total 2,42] 110 4.5 3.7 5.3 
LL = Lower limit; UL = upper limit. | 
posterior fornix was opened, the tubes were delivered Results 


under vision, and fimbriectomy was performed. The 


posterior fornix was closed with continuous catgut su- . 


tures. 

Tubal ligation by laparoscopy. Only nine patients 
had electrocoagulation through laparoscopy. 

Follow-up examinations and definitions of compli- 
cations. Thirty-eight per cent of Group 1 and 82 per 
cent of Group 2 had a one-week postoperative follow- 
up visit; four weeks after the operation, 99 per cent of 
both Group 1 and Group 2 were examined. 
. Immediate complications were defined as those oc- 
curring within three hours of the procedures; delayed 
complications were those that occurred up to four 
weeks after the initial three-hour period. Immediate 
complications included hemorrhage, injury to the 
uterus (perforation), cervix, or other organs, or major 
complications of anesthesia. Delayed complications in- 
cluded postabortion bleeding, pelvic inflammatory dis- 
ease (PID), and other infections. These complications 
were defined before the study was started, as described 
in an earlier paper. Unfortunately, wound infection 
was not precisely defined; therefore, minor surgical 
wound infection may be underreported. 


Analysis 

The differences in distribution of age, parity, and 
duration of gestation between the two groups were 
tested by the chi-square distribution test. Age, parity, 
and gestation-specific complications were obtained for 
calculation of standardized rates. Age-standardized 
rates were calculated by excluding women in the 16 to 
24 age groups, and parity-standardized rates were cal- 
culated by excluding women with parities of zero, one, 
and two. Standardization for gestation was calculated 
by the direct method. The Fisher's exact or the chi 
square test was used to test for differences in complica- 
tion rates. 


As shown in Table II, 5.2 per cent of women who 
liad had abortion and concurrent sterilization (Group 
1) had one or more complications compared with 4.3 
per cent of women who had had abortion only (Group 
2): the difference is not statistically significant. Since 
age and parity distribution were quite different for tke 
two groups, age- and parity-standardized rates were 
calculated. Age-standardized rates are 5.2 per cent for 
Group 1 and 3.7 per cent for Group 2; parity-adjusted 
rates are 5.4 per cent and 3.6 per cent, respectively. 
Standardization for duration of gestation did not make 
any difference in the rates. Table III shows an im- 
mediate complication rate of 1.6 per cent for Group 1 
and 0.5 per cent for Group 2. The difference is statisti- 
cally significant (p — 0.02). For Group 1, 1 per cent 
was attributable to the sterilization procedure. This 
included two cases: in which the rectum was opened 
during colpotomy, one case of accidental total spinal 
anesthesia, one broad-ligament hematoma from cul- 
doscopic ligation, one avulsion of the tube, and one 
laceration of ovary during delivery of the tube. It is 
interesting to note that 0.3 per cent of Group 1 was 
diagnosed as having PID after abortion, as compared 
to 1.6 per cent of Group 2. 

The mean duration of postoperative hospitalization 
was 2.9 days for minilaparotomy ligation, 2.1 for vagi- 


. nal ligation, 1.1 for laparoscopic ligation, and 0.08 for 


culdoscopic ligation. For Group 2, the mean duration 
of postoperative stay was 0.5 day. The rehospitalization 
rates were 2.4 per 100 women for Group I and 2.9 for 
Grcup 2. 


Comment 


_ The lower incidence of PID i in Group 1 is probably 
due to ascertainment bias for three reasons. First, the 
majority of Group 1 had only a four-week postopera- 
tive follow-up visit, whereas the majority of Group 2 
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Table III. Immediate and delayed complications of 616 suction abortion and concurrent sterilizations (Group 1) 
and 1,805 suction abortions only (Group 2): University Unit, Kandang Kerbau Hospital, Singapore, February, 


1973, to September, 1974 






Complications 


Immediate 

Hemorrhage 1 
Perforation of uterus 4 
Cervical injury 0 
Injury to other organs 

Abrasion of sigmoid colon 

Rectum opened during 

colpotomy 

Laceration cf ovary 
Accidental total spinal anesthesia 
Broad-ligament hematoma 
Avulsion of tube 


No. of women with one or 


more complications 4* 
Total 9 
Delayed 
Postabortal bleeding/incomplete 13 
evacuation requiring 
curettage 
PID 2 
Failure of first procedure to 5 
terminate pregnaricy 
Other minor complications 2 
No. of women with one or a 
more complications 


Total 44 


Group 1: Abortion and concurrent 
ligation, complicctions attributable to 





Group 2: Abortion only 


0 3 

0 4 

0 3 

0 L 

9 0 

l 0 

1 0 

1 0 

1 0 
0.6 6 ] 9* 0.5 

19 20 
2.1 0 44 24 
0.3 0 99 1.6 
0.8 0 5 0.3 
0.3 9 0.3 4 0.2 
3.6 9 0.3 73% 4.0 

4 155 





*Sum of women with complications, not sum of complications. 


had a one-week. and a four-week follow-up visit. 
Therefore, mild PID, which resolved spontaneously, 
was more likely to be missed for Group 1 patients. Sec- 
ond, women who had had a sterilization procedure may 
have been more likely to perceive pain as a normal 
occurrence than women who had had abortion only 
and, therefore, less likely to report symptoms or seek 


treatment for pain. Third, the physicians’ diagnoses of - 


PID may have been biased because of expected pain 
and tenderness associated with ligation. In another 
study, these same reasons may also account for the 
lower delayed complication rate for women who had 
abortion with laparoscopic ligation in comparison to 
women who had abortion only.* It is important to note 
that a prospective controlled study may not eliminate 
the bias because of the latter two factors. 

Should we continue with the practice of performing 
abertion and concurrent ligation? In our study, the 
sterilization procedure added 1.8 per cent to the com- 
plication rate of induced abortion. Three other studies 
showed varying morbidity rates. One study which 


compared the morbidity rates of women who had abor- 
tion only with women who had abortion and laparos- 
copic ligation® showed morbidity rates of 7.2 and 9.2 
per cent, respectively. In another, the morbidity rate 
of abortion and concurrent vaginal ligation was 1.3 per 
cent as compared to 0.6 per cent for abortion only. The 
Joint Program for the Study of Abortion (JPSAP re- 
sults showed a complication rate in healthy women of 
6.1 per cent for abortion only and 16.9 per cent for 
abortion and concurrent ligation. Unfortunately, these 
rates were not standardized for age, parity, and dura- 
tion of gestation. Morbidity rates varied markedly be- 
cause of differences in risk factors of patients, defini- 
tions of complications, methods of data collection, 
techniques of abortion arid sterilization, and inclusion 
of women who were sterilized as a consequence of 
major complications of abortion into the concurrent 
sterilization group. In the JPSA results,’ sterilization 
was five times more frequent for women with pre- 
existing medical complications and 2.5 times more fre- 
queat for women who had abortions late in preg- 
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nancy. We conclude that these four studies either have 
biased results, were uncontrolled for confounding 
variables, or show no significant difference in morbidity 
rates for abortion alone and abortion with ligation. 

We also compared the morbidity rate of the com- 
bined procedures with the sum of the morbidity rates 
of abortion only and interval sterilization only in two 
separate groups of women. ‘The complication rate for 
women who had interval culdoscopic ligation under 
the same service conditions in the same department 
was 2.4 per cent. This is not significantly different 
from the complication rate of 1.8 per cent attributable 
to sterilization in women who had abortion and con- 
current ligation. On the basis of these rates, we 
speculate that the difference between combined com- 
plication rate of abortion and sterilization performed 
separately and that of combined procedures is of no 
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significance clinically. However, this needs to ke 
confirmed by a controlled study. One such study is 
being done in the University Department of Obstetrics 
and Gynecology at Kandang Kerbau Hospital. In the 
meantime, we believe these data support the present 
policy of performing sterilization at the time of abor- 
tion, rather than changing to the practice of abortion 
followed’ by interval sterilization six weeks later. We 
feel that the latter practice is associated with additionzl 
inconvenience to women, increased psychological 
stress, increased anesthetic risk, possibility of preg- 
nancv occurring, and àn increased service work load. 


The authors wish to thank Ms. Merrell Ramick, Ms. 
Judy Conn, and Willard Cates, Jr., M.D., for their help 
in the preparation of this paper. 
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Androstenedione metabolism in patients with 


endometrial cancer 
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The plasma concentration of androstenedione and the instantaneous conversion of 
androstenedione to estrone was increased in patients with endometrial cancer as compared 
to postmenopausal contro! subjects. Moreover, the per cent of estrone derived from 
androstenedione was increased in the cancer group. (AM. J. OBSTET. GYNECOL. 129: 553, 


1977.) 


ESTROGENS HAVE long been implicated as playing an 
important role in the etiology of endometrial cancer. 
The fact that endometrial cancer occurs mostly in 
women in the postmenopausal age group has led inves- 
tigators to study the source of estrogens in this age 
group. Longcope’ and Grodin and associates? have 
shown that most, if not all, circulating estrogens in the 
. postmenopausal woman are derived from the 
peripheral conversion of androgens (principally an- 
drostenedione to estrone). Hausknecht and Gusberg;? 
using a urinary dilution technique, reported a 
significantly increased conversion of androstenedione 
to estrone in patients with endometrial cancer as com- 
pared to postmenopausal patients. In view of the im- 
portance of androstenedione metabolism, this report 
concerns a study of androstenedione metabolism in 
plasma in patients with endometrial cancer. ` 


Material and methods 


Fourteen patients with postmenopausal bleeding 
- were hospitalized at the New York Medical College- 
Metropolitan Hospital Center and, in each case, the 
diagnosis of endometrial carcinoma was verified by 
fractional ‘curettage. A group of five normal 
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postmenopausal patients were admitted for benign 


conditions and served as controls. 

All 19 patients were hospitalized under basal condi- 
tions (@.e., no drug or hormonal therapy). Pertinent 
history and physical examinations were obtained. After 
an overnight fast, the 19 patients were kept in a supine 
position for at least an hour before the start of the 
constant-infusion procedure (metabolic clearance rate 
of androstenedione [MCR^])was performed. 

A priming dose of 15 Ci of 7 *H-androstenedione 
was given, followed in 30 minutes by an infusion of 30 
aCi of the same steroid (in 8 per cent ethanol-saline 
solution) for 130 minutes at a constant rate of 0.38 ml. 
per minute. Blood samples of 40 ml. were collected 
from the opposite arm in heparinized tubes at 130, 


. 145, and 160 minutes after the priming dose. The 


plasma was separated immediately and frozen at —20* 


C, until extracted. 


Analysis of the plasma extracts for MCR^ and its 
conversions to testosterone (CR$$), estrone (CRS), 
and estradiol (CRẸ2) was carried out with Sephadex 
LH 20 method previously described.^ 

The analyses for plasma androstenedione, estrone, 
and estradiol were performed with radioimmunoassay 
procedures." . | 

Statistical evaluation was carried out with a desk-top 
computer* with appropriate programs. 


Results 


Instantaneous contribution of androstenedione to 
estrone and estradiol. (CR§= - PC^; CRAE - PCA) 


*Programma 101, Olivetti Underwood Corp., New York, 


, New York, - 
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Table I. Instantaneous conversion of androstenedione to estrone and estradiol (per cent of estrone and. 
estradiol converted from androstenedione) 









Estrone converted Estradiol converted 





Instantaneous conversion of 




















androstenedione to from from 
androstenedione androstenedione 
Estrone Estradiol (76) 
us Mis) (pg. /ml.) i 


(CRE? - PCA) 


Endometrial cancer (No. = 14) 


1.87 66 l 2] 


Mean 26.6 

xS.D. 7.4 1.49 18 (7 13 

ESE. 1.9 0.40 10. 3 
Postmenopausal control subjects (No. = 5) 

Mean 10.3 2.15 43 3 42 

S.D. 0.69 1.43 . 5 23 

S.E. 0.31 0.64 2. 10 


Table II. Metabolic clearance rates (MCR5), production rates (PR4), and plasma levels (PC^) of 
androstenedione: conversion ratio (CR$), of androstenedione to estrone, conversion ratio (CR8E:) of 
androstenedione to estradiol, and conversion ratio (CRF) of androstenedione to testosterone in patients with 
endometrial cancer 









Weight |J MCR^ MCR^isq. M. PC4 PR4 CREE CREB $5 
(pounds) (L. Iday) (L. aia M.) (pg.iml.) (mg.iday) . (96) (%) 





GG. 254 1,822 822 930 0.76 1.2 0.2 11.4 
R. S. 288 3,680 1,586 1,190 1.78 2.4 0.1 8.9 
P. O. 194 3,875 2,030 1,140 2.34 8.3 0.3 19.2 
B. C. 192 1,579 989 950 0.92 1.0 0.1 14.1 
G. V. 190 786 430 900 0.39 1.6 0.4 11.2 
M. C. 102 1,431 937 1,000 0.99 2.7 0.2 26.4 
M. R. 133 1,828 1,143 950 1.09 1.6 0.2 22.4 
V. S. 107 1,171 849 950 0.81 3.4 0.2 16.1 
E. P. 150 - 1,828 1,057 1,090 1.15 2.1 0.5 16.2 
M. R. 140 1,620 840 1,000 0.84 3.1 0.1 12.7 
B. F. 140 1,411 840 1,050 0.88 Lg 0.4 11.0 
A. F. 151 1,072 1,001 990 0.99 1.1 0.3 11.9 
M. F. 154 1,542 924. 950 0.88 3.9 0.2 10.3 
A. R. 94 1,049, 766 930 0.71 32 0.1 20.1 
Mean 1,806 1,019 996 1.04 2.6 0.23 15.18 
-S.D 889 387 75 0.48 1.8 0.13 5.18 
+S.E 237 104 20 0.13 0.5 0.03 1.39 


(Table I). In patients with endometrial cancer, there is 
a significantly higher instantaneous conversion of an- 
drostenedione to estrone (P < 0.05) but not to estradiol 
(P > 0.7) as compared to that in postmenopausal con- 
trol subjects. 

Per cent of the circulating plasma estrone and es- 


(CR; - PCA. 
PCR 


: 100 (Table I). In patients, with 


tradiol derived from androstenedione 

CRS = PC 
100; -M 

PC* | 

endometrial cancer, 66 per cent of estrone and 21 
per cent of estradiol were derived from androstene- 
dione in the blood whereas, in the postmenopausal 
group, equal amounts of estrone (43 per cent) and 
estradiol (42 per cent) were derived from this plasma 
steroid. | 


Plasma concentration (PC^), metabolic clearance 
(MCR^) and production rates (PR^) of andros- 
tenedione. (Tables II and III). The mean PC^ of en- 
dometrial cancer patients was significantly elevated 
when compared to that of the postmenopausal control 
subjects (P < 0.02). While the mean MCR4 and P3^ 
were somewhat increased in patients with endometrial 
cancer, the values were not significantly different from 
those of the postmenopausal control subjects. (P > 0.1 
and > 0.02, respectively). The MCR“, when corrected 
for surface area (square meters), showed no difference 
between the two groups. 

Plasma estrone (E;) and estradiol (E;) (Tables IV 
and V). In comparing the postmenopausal control sub- 
jects and endometrial cancer group, there was no statis- 
tical difference in plasma levels. of E; and E; (P > 0.3 


aj 
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Table III. Metabolic clearance rates (MCR4), production rates (PR^), and plasma levels (PC^) of 
androstenedione: Conversion ratio (CR¢§ ) of androstenedione to estrone, conversion ratio (CR&E» of 
androstenedione to estradiol, and conversion ratio (CR&J) of androstenedione to testosterone in 


postmenopausal control subjects 
Weight MCR* MCRA/sq. M. 
(pounds) (L.lday) (L/day/sq. M.) 





I. C 180 1,609 969 
I. N. 194 1,145 690 
V. A. 150 1,378 830 
A. C. 154 1,451 874 
S. I, 136 1,172 706 
Mean 1,351 814 
+S.D. 194 AM 
ESE 87 52 


Table IV. Estradiol and Estrone levels in 
patients with endometrial cancer 


Estrone 
(pg. iml.) 


28 
18 
46 
40 
23 
27 
22 
55 
20 
23 
40 
23 
23 
28 


28.29 
+2.29 


Estradiol 


Subject (pg. Iml.) 


Q 
© 


M 
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and > 0.4, respectively). The plasma levels of both E; 
and F; are significantly lower than in our normal pre- 
menopausal subjects.‘ 

Conversion ratio of androstenedione to estrone 
(CRRE'), estradiol (CR2E:), and testosterone (CR$5 
(Tables II and IID. The CRE, CR2P, and CR$j$ were 
not significantly different in the two groups of patients. 


When the postmenopausal and endometrial cancer pa- . 


tients are compared to premenopausal women studied 
in our laboratory,’ the former showed a significantly 
higher conversion ratio of androstenedione to estrone. 


Comment 


The plasma concentration of androstenedione and 
the instantàneous conversion of androstenedione to es- 
trone was increased in the patients with endometrial 





PC^ PR4 
(bg. Iml.) (mg./day) (96) (96) 





CR$s: CR 


930 0.90 1.0 0.10 13.5 
850 0.59 1.8 0.49 14.2 
710 0.59 1.4 0.09 13.9 
940 0.82 ].1 0.99 14.0 
970 0.69 ll 0.24 13.9 
880 0.72 1.18 0.24 13.9 
104 0.14 0.16 0.16 0.25 
47 0.06 0.07 0.07 0.11 


Table V. Estradiol and estrone levels in 
postmenopausal women 


Estrone Estradiol 
Subject (pg./ml.) (bg. nl.) 
V, C. 23 4 
I.N. . 25 6 
V. A. 27 5 
A. C. 24 6 
S. I. 2] 4 
Mean 24 +5 
S.D. ad | 0.44 


cancer as compared to that in the postmenopausal con- 
trol subjects. Moreover, the per cent of estrone derived 
from androstenedione was increased in the cancer 
group. 

The principal estrogen in the blood of post- 
menopausal patients is estrone, and this is derived 
predominantly by peripheral conversion from andros- 
tenedione. Thus, it appears that estrone may have a 
significant effect on the estrogen-responsive organs 
such as the endometrium. | 

These data confirm the results of Hausknecht and 
Gusberg? using urinary methods and suggest the im- 
portance of further studies in this area, particularly the 
sites of conversion of androstenedione to estrone. Fat 
tissue? is an important site of conversion of androgens 
to estrogens. It has been shown that there is significant 
efficiency in the method by which circulating andros- 
tenedione is converted: to estrone with aging,’ 
obesity,” ê the polycystic ovary syndrome, diabetes, 
and liver disease. The relationship of these conditions 
to the development of endometrial cancer remains to 
be established. 
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Pituitary-ovarian relationships preceding the menopause 


I. À cross-sectional study of serum follicle-stimulating 
hormone, luteinizing hormone, prolactin, estradiol, and 


progesterone levels 


FRANCISCO I. REYES 
JEREMY S. D. WINTER* 
CHARLES FAIMAN 
Winnipeg, Manitoba, Canada 


Serum follicle-stimulating hormone (FSH), luteinizing hormone (LH), prolactin, estradiol, and 
progesterone concentrations were measured in 58 ovulating women in different age groups 
(20 to 29, 34 to 39, 40 to 44, and 45 to 50 years) at five- to seven-day intervals through a 
single menstrual cycle and in 18 postmenopausal women sampled weekly five to six times. 
The óver-all hormone patterns were similar in four premenopausal groups. However, mean 
serum FSH levels increased with age and significantly higher concentrations were found in 
the 40 to 50 year group than in the 20 to 29 year group. Serum LH levels did not show a 
similar rise vith age, although follicular LH levels in the oldest group were higher than in 
the 20 to 29 year group. Prolactin and estradiol concentrations did not change with age 
prior to the menopause, but luteal progesterone levels were lower in the three older 
premenopausal groups than in the 20 to 29 year group. Postmenopausal women showed 
elevated FSH and LH, decreased prolactin, and negligible estradiol and progesterone 
levels. There was an over-all significant linear correlation between prolactin and estradiol 
concentraticns. It appears that the menopause is preceded by several years of rising 
gonadotropin, predominantly FSH, levels. During this period, ovarian estrogen production 
appears to be maintained and ovulation continues, but luteal progesterone levels decline. It 
is likely that these premenopausal alterations in pituitary-ovarian relationships reflect 
depletion of ovarian follicles. (AM. J. OBsTET. GYNECOL. 129: 557, 1977.) 
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AS THE MENOPAUSE approaches, menstrual cycles in 
women tend to become irregular and fertility declines, 
presumably as a result of a critical reduction in oocyte 
number." The clinical data of Treloar and associates! 
suggest that this transitional phase of the reproductive 
period begins six to eight years prior to the 
menopause. Inquiries aimed at the delination of 
changes in endocrine function during this time have 
yielded conflicting results. Total urinary gonadotro- 
pins have been reported to be normal or increased in 
comparison to those in younger women.*~® Follicle- 
stimulating hormone (FSH) excretion has been re- 
ported as normal or slightly elevated," and luteinizing 
hormone (LH) excretion as either high’ or low.? Estro- 
gen and pregnanediol excretion have usually been 
found to be reduced.* ® * Recent studies of circulating 
hormone levels have shown increased concentrations 
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Fig. 1. Serum FSH levels during ovulatory menstrual cycles in 58. women as a function of age. 


+ = Mean + S.D. A = greater than. Menstrual cycle phases: EF = io follicular, LF — 
= luteal, and pM = premenstrual. (See also Table II.) 


lar, pO = periovulatory, L 


Table I. Age and menstrual cycle length of subjects. 


Age (yr. ) oe (days) 


25- 32 15 









Subjects 





Premenopausal 20-29 
34-39 38 28 24-32 16 
40-44 41 28 23-34 15 
45-50 47 26 24-34 12 
Postmenopausal 48-58 53 — — . 18 





of both FSH and LH" but no consistent change in 
estradiol levels." Sherman and Korenman,? compar- 
ing menstrual cycles of six women 46 to 51 years of age 
with those of younger women, found that serum FSH 
levels in the older women were elevated throughout 
the cycle and estradiol levels were reduced in midcycle 
and in the early luteal phase, while LH and progester- 
one levels remained normal. This has been the only 
reported study which excluded anovulatory cycles. The 
influence of age upon prolactin levels of women ap- 
proaching the menopause has not been examined. 

The aim of the present study was to clarify pi- 
tuitary-ovarian interrelationships during this waning 
period of reproductive life by comparing circulaüng 
concentrations of gonadotropins, prolactin, and sex 
Steroids of women of different ages before and after 
the menopause. 


late follicu- 


Material and methods 

The study included 76 healthy female volunteers 
(Table I). All of the 58 premenopausal women selected 
for the study showed' evidence of ovulation during the 
cycle under consideration, defined as the demonstra- 
tion of a single midluteal phase serum progesterone 
concentration of not less than 300 ng. per deciliter. 
(Although a single progesterone value may not be a 
reliable index of corpus luteum function, it is not un- 
usual to find serum progesterone levels of 300 to 500 
ng. per deciliter during normal menstrual cycles.!* 14) 
Their menstrual intervals prior to the study ranged 
from 20 to 90 days; none had a history of menorrhagia 
or intermenstrual bleeding. Seven of these women, all 
over 40 years of age, had experienced mild to 
moderate hot flushes and night sweats during the pre- 
vious cne to six months. In the 18 postmenopausal 
women, uterine bleeding had not occurred for one to 
14 years prior to study (median postmenopausal age, 
four years). Five of these women complained of mild 
climacteric symptoms. All women had intact genital or- 
gans; none had gynecologic operations or serious gen- 
eral illness for at least one year prior to the study. None 
had used hormones or other drugs which could 
influence the results of the study for at least six months 
prior to investigation. All except 14 of the pre- 
menopausal and one of the postmenopausal subjects 
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Fig. 2. Serum LH levels during ovulatory menstrual cycles in' 58 women as a function of age 
Í = Mean + S.D. ^ = greater than. Menstrual cycle phases: F = follicular, pO = periovulatory, and 


L = luteal. (See also Table IT.) 


Table II. Serum hormone levels* as a function of age in normal ovulating women 





Days prior to 
next menses 








Hormone Menstrual phase 


FSH (ug LER Early follicular >21 
907/dl.) Late follicular 17-20 
Periovulatory 12-16 
Luteal 4-11 

Premenstrual 1-3 

LH (ug LER Follicular 217 
907/dl.) Periovulatory 12-16 
Luteal 1-11 

Prolactin Early follicular 21 
(ng./ml.) Late follicular 14-20 
Luteal 1-13 

Estradiol Early follicur 221 
(ng./dl.) Late follicular 14-20 
Luteal 1-13 
Progesterone Early luteal 10-14 

(ng./dl.) Midluteal 4-9 

1-3 


Late luteal 


*Mean + S.E.M. 







Age groups 





9582 23 3464 51 477+ 105 80.1+ 17.7+ 
180- &.5 18.0+ 23 331+ 7.5} 392+ 11.44 
933+ 1.9 854+ 48 303+ 6.1 616+ 8.9% 
8.2+ Q9 143+ 19 223+ 394 273+ 6.5t 
106+ 4.7 166+ 47 151+ 30 47.0+ 14.1+ 
69+. (15 8.0+ 0.8 8.7+ 0.8 10.7+ 2,94 
15.24 I 163+ 40 156+ 3.9 181+ 3.2 
53+ 0.6 6.1+ 0.5 58+ 08 68+ 0.8 
84+ -5 652 2.5 83+ 1.1 59+ 0.7 
97+ L.l 8.9+ 1.0 99+ 13 96+ 0.9 
116+ 1.0 7.9 + 05 84+ 0.9 8.62 ° 1.0 
24+ 0.4 32+ 0.6 97+ 03 46+ 1.0% 
8.7+ 1.6 108+ 22 121+ 11 13.3+° 23 
84+ 08 84+ 1.1 76+ 09 64+ 08 
678 +201 320 +81° 281 + 94 548 +291 
1,247 +147  .571 +507 534 + 83+ 501 + 40; 
+ 193 239 +56 318 + 107 + 30 


78 


TSignificant difference in mean hormone values between older age groups and the 20 to 29 year age group (p < 0.01). 
- Significant difference in mean hormone values between older age groups and the 20 to 29 year age group (p < 0.05). 


had experienced childbirth, but none was pregnant 
during the year prior to study. Several premenopausal 
subjects were using barrier device or, "rhythm" 
methods of contraception; in some other cases the 
woman or her husband had undergone surgical sterili- 
zation. 

In the premenopausal women, morning (9 to 11 
A.M.) peripheral venous blood samples were obtained 
every five to seven days during a single menstrual cycle, 
starting five to seven days after the onset of menses, in 
order to assess early follicular, late follicular, and luteal 
phases of the cycle. In the postmenopausal women, five 


or six blood samples were obtained at weekly intervals. 
Sera were frozen (—20° C.) until assay. All samples 
from each woman were assayed in a single hormone 
assay Tun, and in each run samples from all age groups 
were included. 

FSH, LH, and prolactin were measured by radioim- 
munoassay'*"!7 with human pituitary gonadotropin 
(LER-907) and prolactin used as standards. The 
coefficients of interassay variance for these assays 
ranged from +10 to 15 per cent. Estradiol-178 and 
progesterone were also measured by radioimmunoas- 
say.* Intra-assay variances were +4 per cent for es- 
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Fig. 3. Serum ‘prolactin levels during ovulatory menstrual cycles in 58 premenopausal and in 18 
postmenopausal women. t = Mean + S.D. A= greater than. Menstrual cycle phases: EF = early 
follicular, LF = late follicular, and L = luteal. (See also Table II.) 


tradiol and +7 per cent for progesterone; interassay 
variances were +13 and +15 per cent, respectively. 

Comparisons among study groups were performed 
by analysis of variance, and significance of differences 
was determined by Duncan's multiple range test.!® In 
order to minimize the influence of variations in follicu- 
lar phase duration, all hormone data were expressed in 
terms of days prior to the onset of the next menses 
(Table II). 


Results 


There was no significant difference in menstrual 
cycle length among the age groups (Table I). 

FSH. Circulating FSH levels in the premenopausal 
groups are shown in Fig. 1 and in Table II as a function 
of menstrual phase and of age. The over-all patterns at 
all ages were similar, with high FSH levels during the 
early follicular phase, a slight decline in the late follicu- 
lar phase, a midcycle periovulatory rise, a decrease dur- 
ing the luteal phase, and finally a rise just prior to the 
next menses. Serum FSH levels showed a significant 
correlation with age (p « 0.01) at all phases of the cy- 


cle. Mean serum FSH concentrations were significantly ` 


higher in the 40 to 44 (late follicular and luteal phases) 
and 45 to 50 (all phases) age groups than in the 20 to 29 
year group. It was observed that 3 of 16, 5 of 15, and 7 
of 12 women in the three older premenopausal groups 
showed at least one FSH level greater than 2 S.D. above 
the mean value found in the 20 to 29 year group at a 
comparable cycle phase. 

The mean (+ S.E.M.) serum FSH level in the 
postmenopausal group was 336 + 2] wg per deciliter 
(range, 131 to 664 wg per deciliter), well above the 
highest miean premenopausal levels. Two of the 12 
women in the 45 to 50 year premenopausal group 
showed FSH levels within this postmenopausal range 
during the early follicular phase. 

LH. As shown in Fig. 2 and Table I, the LH patterns 


in all premenopausal groups were similar, with a peak at 
midcycle and higher follicular than luteal phase levels. 
There was no significant correlation between LH levels 
and age. However, the follicular phase LH values of 
the 45- to 50-year-old women were significantly higher 
than those seen in the 20- to 29-year-old women. LH 
levels greater than 2 S.D. above mean follicular or 
luteal LH levels in the 20 to 29 year group were found 
in 1 of 16 of the 34 to 89, in 4 of 15 of the 40 to 44, and 
in 3 of 12 of the 45 to 50 year groups. 

The mean (+ S.E.M.) postmenopausal LH level was 
34 + 0.9 ug per deciliter (range, 14.8 to 60.5 wg per 
deciliter), higher than the mean premenopausal level 
at any menstrual cycle phase. Not surprisingly, many 
individual periovulatory LH levels from all four age 
groups were within this postmenopausal range. 

Prolactin. Serum prolactin levels in the pre- 
mencpausal women showed no change with age (Fig. 8 
and Table II). Mean late follicular and luteal prolactin 
values were higher (p « 0.05) than the early follicular 
level. The over-all mean (+ S.E.M.) premenopausal 
prolactin level (8.7 + 0.3 ng. per milliliter; range, 2.8 
to 27 ng. per milliliter) was significantly higher 
(p < 0.01) than the value in postmenopausal women, 
5.1 + 0.2 ng. per milliliter (range, 1.4 to 14 ng. per 
milliliter). l 

Estradiol. The estradiol patterns in the pre- 
menopausal women at all ages were similar, with low 
concentrations in the early follicular phase and higher 
levels during the later follicular and luteal phases (Fig. 
4 and Table II). Levels during the early follicular phase 
were higher in the 45 to 50 year group than in the 20 to 
20 year group, but this difference may have arisen be- 
cause the early follicular samples in the former group 


' were obtained on the average 2.2 days later (p « 0.05) 


in the cycle. Otherwise there was no age-related change 
in estradiol levels in the premenopausal women. In the 
postmenopausal group, only 6 of 18 women showed 
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Fig. 4. Serum estradiol levels during ovulatory menstrual cycles in 58 women as a function of age. 
= Mean + S.D. Menstrual cycle phases: EF = early follicular, LF = late follicular, and L = luteal. 


(Ses also Table Il.) 


detectable estradiol levels (1.0 to 2.8 ng. per deciliter). 

Correlation between prolactin and estradiol. The 
menstrual patterns and the postmenopausal changes of 
estradiol and prolactin appeared to be similar (Figs. 3 
and 4), and there was a significant over-all linear corre- 
lation between these hormones in matched specimens 
(p « 0.01) (Fig. 5). 

Progesterone. Luteal progesterone levels in the 
premenopausal wómen are shown in Fig. 6 and in 
Table II. Midluteal levels were significantly lower in all 
three older groups than in the 20 to 29 year group, but 
there were no statistical differences among the three 
older groups. Circulating progesterone levels in 
postmenopausal women were low (range, 2 to 34 ng. 
per deciliter), and comparable to those observed in 
premenopausal women during the follicular phase 
(range, 3 to 87 ng. per deciliter). 


Comment 


A gradual increase in FSH levels appears to be the 
first detectable endocrine manifestation of reproduc- 
tive aging. This rise is evident in women: with 
presumably rormal ovulatory cycles and begins ear- 
lier than previously suspected.'® !?: ?? Occasional high 
serum FSH concentrations were found in women 34 to 
39 years old, particularly during the early follicular 
phase of the cvcle. However, a statistically significant 
elevation in mean FSH levels was not found until 40 to 
44 years of ege. In the older premenopausal women 
(45 to 50 years), who showed high serum FSH levels 
throughout the cycle, there was also a slight, but 
significant, increment in LH levels during the follicular 
phase only. Increased levels of both FSH and LH prior 
to the menopause have been found only in subjects 
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Fig. 5. Serum prolactin levels as a function of serum estradiol 
levels (n = 304). cf = Over-all mean + S.E.M.; PM = post- 
menopausal; EF = early follicular; L = luteal; LF = late fol- 
licular. Samples containing amounts of hormone below the 
limit of assay detectibility were assigned the smallest value 
measurable with the assay for the purpose of statistical 
analysis. 


over 45 years old with abnormal menstrual cycles.” 

Reduced ovarian estrogen secretion secondary to 
depletion of follicles appears to be the cause of the 
rise in circulating gonadotropin levels after the 
menopause." The temporal correlation between the 
premenopausal rise in serum FSH levels found in the 
present study and the associated striking reduction in 
ovarian follicles observed by Block? suggests the same 
relationship in women approaching the menopause. 
One might expect to observe, therefore, a progressive 
decrease in estradiol levels in premenopausal women. 
Sherman and associates” ? have described slight de- 
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Fig. 6. Serum progesterone levels during the luteal phase in 58 ovulating women as a function of age. 
+ = Mean x S.D. Luteal phase: E = early, M = middle, and L = late. (See also Table H.) 


creases in circulating estradiol levels during the midcy- 
cle and early luteal phases of ovulatory menstrual cy- 
cles in 46- to 51-year-old women, and a similar decline 
has been suggested by studies of urinary estrogen 
excretion. ® ? However, this was not confirmed with 
the present protocol or with more frequent sampling 
by others.!! Available evidence indicates that estradiol 
metabolism, at least before the menopause, Is not af- 
fected by age,” but direct measurements of estradiol 
production have been carried out in only a small num- 
ber-of women.^?^?* Although Baird and Fraser?* have 
shown a correlation between production rates and cir- 
culating concentrations of estradiol, further studies 
appear to be necessary before one can exclude the 
possibility that a slight decrement in estradiol produc- 
tion may explain the gonadotropin rise in pre- 
menopausal women. A difference in responsiveness to 
the negative feedback action of estrogens between FSH 
and LH?**8 could explain the earlier effect upon 
serum FSH levels. 

Sherman and Korenman' have hypothesized the 
existence of an ovarian follicular substance analogous 
to testicular inhibin?? which could selectively suppress 
FSH secretion. Although its existence is not estab- 
lished, the finding of inhibin-like activity in bovine fol- 
licular fluid? suggests that the progressive decline in 
ovarian follicle number could result in reduced pro- 
duction of inhibin and a concomitant rise in FSH levels 
in older premenopausal women. Whether or not the 
reduced production of this putative negative feedback 
factor is associated with a progressive reduction in 


ovarian responsiveness to gonadotropin stimulation, as 
suggested by the observation that induction of ovula- 
tion in older premenopausal women appears to require 
more gonadotropin than is needed in younger wom- 
en,*! is unknown. Another alternative to explain the 
gonadotropin rise in premenopausal women may be 
that there are age-related changes in hypothalamo- 
pituitary sensitivity to feedback inhibition by ovarian 
steroids. | 

The decline in mean serum prolactin concentrations 
after the menopause is presumably a direct etfect of 
marked and persistent hypoestrogenism, since the 
stimulatory effect of pharmacologic amounts of estro- 
gen upon prolactin secretion is well documented.?^ 33 
The inconsistent rise in circulating prolactin levels at 
the time of elevated estradiol secretion during the 
menstrual cycle!” 3! 55 may reflect a relative insensitiv- 
ity of the hypothalamus and pituitary to lesser, 
physiologic, changes in estrogen levels.? However, as 
shown in the present study, there is a significant corre- 
lation between prolactin and estradiol levels during the 
menstrual cycle and the postmenopausal period. When 
the pulsatile nature of prolactin release is considered," 
it is not surprising that the degree of correlation is 
small and that previous studies in which limited sample 
sizes were used would have failed to detect this correla- 
tion. The absence of a significant difference in es- 
tradiol levels among the premenopausal groups ex- 
plains the lack of any age-related influence on prolactin 
levels until after the menopause. Thus, prolactin secre- 
tion appears to be influenced not only by major 
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- physiologic changes in estrogen production, e.g., the 


postmenopausal period and pregnancy, but also by the 
smaller variations seen during the menstrual cycle. 

Women over 34 years of age were found to have 
lower luteal phase progesterone levels than did 
younger women. One may speculate that this not only 
reflects an age-related decline in corpus luteum and 
lutein cell size, as has been seen in experimental ani- 
mals,’ but also may be a cause for the rapid decline in 
fertility in women over 30 years of age.” 


-— 
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Although the present study has further defined al- 
terations in gonadotropin and sex steroid interrelation- 
ships during the natural waning period of reproduc- 
tive life, the nature of the mechanisms responsible 
for these changes awaits further exploration. 


The authors wish to tbank Dr. F. S. Chebib for statis- 
tical advice and Mrs. I. Hutton, Mrs. D. Dawson, Mr. D. 
Grant, Mr. I. Riyaz, Mrs. R. Poturnak, Mrs. E. Sarna, 
and Mrs. J. McDougall for technical assistance. 
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oath - area aot iR ea transformation zone e (TZ) of the cervix was measured in UNS NEA 
-a total of 104 patients by a simple method with the use of the 1 and 5. mm. diameter crede ^ 1 
in the | center of the field of the Leisegang colposcope and the field of the colpo scope ‘itself. ig ape P 
-The visible area (mean + S.E.M.) of the abnormal TZ for five patients with microinvasive or 

- occult. carcinoma of the cervix (180.8 mm.? + 62.2) was. significantly larger (p « 0. 01) than 
hat of 64 patients with major intraepithelial lesions (62.5 sq. mm.? + 7.3) and 35 patients - | 
with minor intraepithelial lesions (45.8 8q. mm. 2+ 11.7). The visible area of the abnormal i 
measured over 40 mm." in each of the five patients with invasive lesions but in only 42 of — 
2 per cent) patients with. intraepithelial lesions. The TZ extended into the endocervical. Put d 
canal and could not be fully visualized in four (80 per cent) of the patients with invasive = ^ 
DU us ; lesions, 24 (38. per cent) of patients with major intraepithelial lesions, and 11 (81 per cent). Er 5 | k 
ee Sof] patients with minor. intraepithelial lesions. The implications of these findings are db es d 
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Material and methods - 2 Da : 
The study included. 104. patients e were : assessed ur = 
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Fig. 1. Biopsy of this small abnormal TZ revealed moderate dysplasia. The abnormal TZ was esti- 
mated as occupying approximately 10 sq. mm 7: Compare with the middle circle which has a diameter 
of 5 mm. and an area of approximately 20 sq. mm? The entire TZ could be visualized in this case. 
The outermost circle has a diameter of 17.5 mm. and an area of approximately 240 sq. mm.? and 
represents the field of the Leisegang 3B colposcope. The innermost circle has a diameter of 1 mm. 


abnormal TZ which measured approximately 160 sq. 
mm.” and was associated with occult invasive carcinoma 
is shown in Fig. 2. 

The patients were allocated into two groups accord- 
ing to the colposcopic location of the TZ. In the first 
group, the TZ was entirely visible. However, in some of 
these patients, an endocervical speculum was needed to 
see the upper limits of the TZ (for instance the 
squamocolumnar junction) in the endocervical canal. 
In the second group, the TZ could not be entirely visu- 
alized as it extended high into the endocervical canal. 
In this group, the true area of the TZ was obviously 
larger than the visible area of the TZ because of the 
obliquity of the view and the proportion of the TZ 
situated high in the canal which could not be seen to be 
measured. 


Between one and three biopsies were taken from the 
most abnormal part of the TZ by using Kevorkian 
square-jawed biopsy forceps with a maximum bite area 
of 10 sq. mm.? (2 x 5 mm.). In the nonpregnant pa- 
tients, endocervical curettings were obtained with the 
Kevorkian curette. 

Thirty-nine nonpregnant and fifteen pregnant pa- 
tients underwent cone biopsy either for diagnostic rea- 
sons (e.g., to exclude invasive carcinoma) or for 
therapeutic reasons. Many of the pregnant patients 
had the pregnancy terminated at the same time for 
other reasons. The criteria for selection of patients for 
cone biopsy have been described elsewhere." ? Four 
patients who were not desirous of further pregnancies 
underwent modified radical hysterectomy without pre- 
liminary cone biopsy because the biopsies from the 










Abnormal transformation zone of cervix 





Fig. 2. The c cervix in this patient kaka normal to the naked eye. However, a biopsy from this 
abnormal TZ revealed a frankly invasive squamous cell carcinoma— Stage IB (occult). The abnormal 
TZ extended into the endocervical canal out of range of the colposcope and occupied approximately 
two thirds of the field of the colposcope. The area of the visible abnormal TZ was estimated at 160 sq. 


mm.* 


worst area(s) of a fully-visualized TZ demonstrated 

i -carcinoma in situ. Fourteen patients were lost to 

_. follow-up study, refused treatment, or were waiting for 
= «one biopsy to be performed. 

jo "Phe cone biopsy or the cervix in the hysterectomy 

pecimen was fixed in- Formalin, cut into 12 to 25 

s. serially sectioned and ~ ‘stained with 
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oe invasive carcinoma. in ive patients: Two panénis 
yad microinvasion with stromal penetration to a depth 

ess than 1 mm. with no evidence of tumor emboli in 
scular or- lymphatic spaces and three patients 
It ir invasion. Major inträepithelial lesions (se- 











vere dysplasia and carcinoma in situ) were present in 
64 patients, and minor intraepithelial lesions (mild and 
moderate dysplasia) were present in 35 patients. 


Results 

Age of patients. The mean age of ages for the pa- 
tients with invasive carcinoma was 37.8 years (range, 25 
to 61 years); for those with major intraepithelial le- 
sions, the average age was 30. 4 years (range, 16 to 76 
years); and for those with minor intraepithelial lesions, 
the average age was 26.6 years (range, 16 to 43 years), - 

Location of TZ. The TZ extended into the endocer- . : 
vical canal and could not. be. entirely visualized and. 
measured in four of the five 80 per cent) patients wit b 
invasive lesions in 24 of. the 64 (38 per cent) patie B. 
with major intraepithelial lesions, and | in Mn of the 35. 
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Patient Guge ]. . T US es Surface area 
description location of TZ diagnosis. | -— pon E i3 b (mean. x: S.E.M.) (sq. mm.) 

P Nonpregnant "M . Entirely Invasive. x 
E “premenopausal _ visible Major ye RO 
| | Minor 18 
Not entirely Invasive 2 
visible Major ii 
HE: X MM Minor 8 
» -Postmenopausal Not eniirely Invasive 1 
E ? visible Major 6 
e NN = | Minor — 
cv; Pregnant Entirely Invasive — 
A visible Major 15 
Minor 6 

Not entirely Invasive 1 dO00 /  . aus 

visible Major 7 108. 6: 37. 3 PORC 

Minor 3 ' 50. 0- + : 15. Ss E 





*Statistically significantly different: t = 2.76, p « 0.01. 












j i Table n. Details r five patients in whom the cone biopsy showed no residual abnormality , j cee 





P Colposcopic Visible area | - Ectocervical ` 
-Case no. . | leation of TZ of TZ (sq. mn?) — . .. biopsy 
l Entirely visible | 40 | 0 Severe |— 
29 .  Entirely visible 13 |. Severe. 
3 | . Not entirely visible 20 | Mild 
4 . Not entirely visible 30 | Mild 
5 





- Not entirely visible — 20 CISt 





` *Pregnant patient. , 
FCIS = Carcinoma in situ. 





















H JBL per cent) patients with minor intraepithelial lesions. test), being 62.5 sq. mm.” 
R could not be entirely visualized in any of the seven 
| i postmenopausal patients, one with invasive carcinoma 
and six with major intraepithelial lesions. The abnor- 
| mal TZ extended onto the vaginal fornix in only one pa- 
M tient in the entire series. This patient did not have a his- 
tory: of exposure to sy nthetic estrogens in utero. T here 
| were no patients in this series in whom the TZ could 
not be seen at all because of its location in the 
; endocervix. 
_ Area of abnormal TZ. Each of the five (100 per cent) 
ns invasive lesions were associated with abnormal TZ's 
J measuring over 40.sq mm., whereas only 42 of 99 
(42.4 per cent) intraepithelial lesions were associated - 
| «with. abnormal TZ's measuring over 40 sq. mm.? The 
-difference was eal: RO Ros < 0. 05, chi 
-square test). s s s CECI. x 
- The vi ible a area of f the abnormal 1 TZ associated with 


13.7, edel gg 


ity in the pe specimen t 
the abBotmal. vas 
mm.? in apparent area 





Comment. 


Pathologists, in particular, have been struck by the 
: relationshi ip between the extent and the severity of cer- 
vical squamous abnormalities. Burghardt’ has demon- 
strated i in conization. specimens that the sum total of 

xte tof all li mypical o increases with | in- 


sac certain ' “threshold area’ ior; invasive grow th. 
1 ermore, Chriitopherson and Parker observed 


ext Genie suit face: adl but never in cases 
g only o one isolated. focus of carcinoma in situ. 







mn isnplication: of. our findings is that the col- 
ist should be cautious when he is confronted 
patient with a large abnormal TZ. First, invasive 
sions tend to occur in association with large abnormal 
s. Second, the larger the abnormal TZ, the smaller a 
proportion is the biopsy. For example, one biopsy of 10 
q. mm. 2 from a large. abnormal area on the cervix of 
100 sq. mm.* is only a sample of 10 per cent. When 
the abnormal transformation zone is extensive. and 
omar: ked colposcopic changes, which raise the possibility 
of early invasion, are present, but the target biopsies 
show only carcinoma in situ, it is prudent to proceed to 

-a cone biopsy in order to exclude invasive carcinoma. 
Most invasive lesions are associated with a TZ which 

us also cannot be fully visualized. A cone biopsy is manda- 

|o tory if frank i invasive carcinoma is not present in either 
; the ectocervical biopsies or the endocervical curettings 
: 1 such cases. If microinvasion is found in these speci- 
is similarly wise to perform a cone biopsy to 
€ a frank invasive carcinoma which may be 
ed in other parts of the lesion. The depth of the 
zt iopsies taken with the Kevorkian forceps is often much 
less than 2 mm., and exact assessment of the depth 
romal penetration may not be possible because 
ficulties in orientation of the biopsy specimen. 
separate and retrospective review was made of 
photographic records of eight patients with microinva- 
carcinoma and 11 patients with occult invasive car- 
la. ho presented: to the Dysplasia Clinic at the 
en's Hospital, Melbourne, Australia, over 
z 1967 to. 1976. Each. patient had been photo- 
phed with a stereoscopic camera mounted on a 
? a ang 3B colposcope, which photographed an area 
by 22.5 mm. (394 sq. mm.?). By employing these 
mensions, the. apparent areas of the abnormal TZ's 
€ measured. It was found that in each of the 19 
he abnormal TZ extended into the canal out of 
he colposcope, and in only one patient. did 
n nt abnormal TZ measure less than 40 sq. 































































mm. in area. This patient had occult invasive disease — 
situated in the endocervical canal. The mean area of- 


the visible area of abnormal TZ for patients with mi-  — 


croinvasive carcinoma was 121 mm.?, and for the pa- - : 
tients with occult invasive carcinoma, it was 162 sq. .. 
mm.” These findings corroborated those of the New .- 
York study. From these two studies, it would appear 
that the "threshold area" for invasive growth is of the 
order of 40 to 50 sq. mm.* | | 
The configuration of the abnormal TZ on the cervix _ 
seems to be a function of the age of the patient, the 
histologic severity of the lesion, the surface area of the 
lesion, and the fact whether the patient is pregnant. In 
older patients, the TZ extends more often into the en- 
docervical canal. This may be a phenomenon which is 
secondary to: (1) atrophy of the endocervical columnar 
epithelium, (2) extensive squamous metaplasia which 
has occurred over the years, or (3) the presence ofa 
histologically more severe lesion which occupies a . 
larger surface area. It is unusual to be able to see the _ 
squamocolumnar junction in postmenopausal women. 


The converse seems to be true in pregnant. women 


in whom the columnar cells hypertrophy and the - 
squamocolumnar junction tends to shift further out 
onto the ectocervix. However, this difference between 
pregnant and nonpregnant patients was not obvious in 
this series, possibly because many of the pregnant pa- 
tients were seen in the first trimester. B 

In five patients in this series, small abnormal areas of 
TZ were apparently completely excised by the ectocer- 
vical biopsy or biopsies, because there was no residual | 
abnormal epithelium in the subsequent cone biopsy. 
Other possible explanations are that the lesions re- - 
gressed after the ectocervical biopsy, the abnormal epi- ` 
thelium was denuded by trauma prior to or during the 
cone biopsy, or the abnormal epithelium may have 
been missed during the sectioning of the cone by the 
pathologist. 

It is readily admitted that this method of measure- 
ment is not highly accurate and that minimally abnor- 
mal areas of the TZ are difficult to interpret. However, 
the subjective element has been reduced in this series 
by having two independent observers. Finally, this 
simple clinical method for estimating the area of the 
abnormal TZ lends some objectivity to terms such as 
"extensive" and "small" abnormal TZ's and can be | 
added to the clinical and photographic records of the 
particular case. 


We wish to thank Dr. William. Chanen for permission "n 


to review the colpophotographs of the patients in Mel- — 
bourne. We also thank. Miss Joyce. Macquire. for her 


help with the compilation of data on the patients in 
New York. | . 
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Or diagnosis oO 
Iron Deficiency Anemia 


SERUM FERRITIN BY R.1.A. 


Serum Ferritin assay is more 
reliable than serum iron deter- 
mination in the diagnosis of iron 
deficiency anemia. The serum 
ferritin assay gives a quantitative 
estimate of the amount of iron 
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21 yellow tablets of norethindrone 1 mg. combined with ethinyl estradiol 0.05 mg., followed 
by 7 green inert tablets 
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good reasons why OVCON-50 is an oral contraceptive 
in which to have confidence 


e combination of two widely preferred * low incidence of common estrogenic 


and extensively studied progestogen and progestogenic side effects! 
and estrogen components 


* good cycle control! 
3 balanced low dosage of 90 mcg. 1. Data on file, Mead Johnson Laboratories 
ethinyl estradiol and 1 mg. 
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41 Please see next page for brief summary 











Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 zag or less of ethiny! estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 
Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders; 2)a past history of deep vein throm- 
bophlebitis or thromboembolic disorders, including cerebral vascular and coronary artery disease; 
3) markedly impaired liver function: 4) known or suspected carcinoma of the breast; 5) known or 
‘Suspected estrogen dependent neoplasia; 6) undiagnosed abnormal genital bleeding; 7) known or 
rei pregnancy. 













. Use of oral contraceptives is associated with increased risk of several serious conditions, cluding | 
j thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hyperten- 

- Sion. Practitioners prescribing oral contraceptives should be familiar with following information | 
i. relating to these risks. | 


: - - - T Tertio trm a tee ei PIS at Aft ure fine aer re ree ar aa aa A a 
1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic an 
thrombotic disease associated with use of oral contraceptives is well established. Three principal stud- 
ies in-Great Britain and three in the United States have demonstrated an increased risk of fatal and non- 
fatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
without evident cause. Overall excess mortality due to pulmonary embolism or stroke is on the order of 
Tto 3.5 deaths annually per 100,000 users and is age-related. In a study of cerebrovascular disorders in 
women, the risk of hemorrhagic stroke was estimated to be 2.0 times greater for users than nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater An increased risk of myocardial infarction 
associated with the use of oral contraceptives has been reported. Studies conducted in the United 
Kingdom found that the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic tox- 
emia) the higher the risk of developing myocardial infarction regardless of oral contraceptive use. Oral 
contraceptives however were found to be a clear additional risk factor The annual excess rate of 
myocardial infarction (fatal or nonfatal) in oral contraceptive users was estimated to be approximately 7 
cases per 100,000 women users in the 30 to 39 year age group and 67 cases per 100,000 in the 40-44 
age group. The use of oral contraceptives in women over age 40 with other risk factors is not recom 
_ mended. British investigators concluded that the risk of thromboembolism including coronary throm- 
.. Dosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 
*^-H00 meg or more were associated with a higher risk of thromboembolism than those containing 
50-80 mcg of estrogen. The relative risk of thromboembolic disease associated with progestin-only 
x . oral contraceptives has not been determined. Cases of thromboembolic disease have been reported 
-. using progestin-only products. Therefore they should not be presumed to be risk-free. The risk of 
thromboembolic and thrombotic disorders in users and nonusers is age-related. Oral contraceptives are 
however an independent risk factor for these occurrences. The mortality associated with all of the 
~ methods of birth control is low compared to the risk of childbirth, with the exception of oral contracep: 
tives in women over 40, and the lowest mortality is associated with the condom or diaphragm backed 
up by early abortion. The physician should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (e.g. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, 
coronary occlusion, retinal thrombosis and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. If feasible, oral contraceptives should be dis- 
continued at least 4 weeks before surgery of a type associated with an increased risk of thromboembo- 
. lism or prolonged immobilization. 2) Ocular Lesions. There have been reports of neuro-ocular lesions 
Such as optic neuritis or retinal thrombosis associated with the use of oral contraceptives. Discontinue 
^. the medication if there is unexplained sudden or gradual, partial or complete loss of vision; sudden 
¿onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate diag- 
nostic and therapeutic measures. 3) Carcinoma. Long term continuous administration of either natural 
or synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cer- 
. ax, vagina and liver In humans, one study investigated the first 21 cases of endometrial adenocar- 
< cinoma in women on oral contraceptives reported to a registry. Of those women without predisposing 
C tisk factors for this disease, nearly all occurred in women who had used a sequential oral contraceptive. 
‘No evidence has been reported suggesting an increased risk of endometrial cancer in users of conven- 
. onal combination or progestin-only oral contraceptives. No increase in breast cancer in women taking 
=: -Oral contraceptives has been reported although one study reported an increased risk of breast cancer in 
©. Subgroups of women treated using oral contraceptives with documented benign breast disease. There is 
-. at present no confirmed evidence from human studies of an increased risk of cancer associated with 
Oral contraceptives. Close clinical surveillance of all women taking oral contraceptives is essential. In all 
cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
- measures should be taken to rule out malignancy. Women with a strong family history of breast cancer 
or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
_ particular care if they elect to use oral contraceptives. 4) Hepatic Adenoma. Benign hepatic adenomas 
-:: appear to be associated with both long and short term use of oral contraceptives. Although benign and 
co fare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage. While 
vy hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and ten- 
^" derness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in oral 
“Contraceptive users yet the relationship of these drugs to this type of malignancy is not known at this 
“time. 5) Use in Pregnancy, Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnor- 
nalities have been reported to occur in the offspring of women who have taken progestogens and/or 
strogens during pregnancy. it has been shown that females exposed in utero to diethylstibestral, a 
. nonsteroidal estrogen, have an increased risk of developing in later life a form of vaginal or cervical 
ancer that is ordinarily extremely rare. A high percentage of such exposed women (3095 to 9095) have 
. been found to have epithelial changes of the vagina and cervix. Although these changes are 
:"-histologically benign it is not known whether this condition is a precursor of vaginal malignancy. Similar 
... data are not available with the use of other estrogens but it cannot be presumed that they would not in- 
duce similar changes. Several reports suggest an association between intrauterine exposure to female 
-sex hormones and congenital anomalies including congenital heart defects and limb reduction defects. 
: The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat less than 1 in 
.., 1000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to 
; treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for 
“octhese indications and there is no evidence from well-controlled studies that progestins are effective for 
* these uses. Increases in chromosomal aberrations have been reported in women who become pregnant 
.. Soon after ceasing oral contraceptive therapy. Embryos with these anomalies are virtually always spon- 
taneously aborted. Whether there is an overall increase in spontaneous abortion of pregnancies con- 
. Ceived soon after stopping oral contraceptives is unknown. It is recommended that for any patient who 
: has missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
egimen. If the patient has not adhered to the prescribed schedule, the possibility of pregnancy should 
? considered at the time of the first missed period and further use of oral contraceptives should be 
withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should be apprised of 
< the potential risks to the fetus and the advisability of pregnancy continuation should be discussed in 
. light of these risks. it Is also recommended that women who discontinue oral contraceptives with the 
“intent of becoming pregnant use an alternate form of contraception for a period of time before attempt- 
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ing to conceive. Many clinicians recommend three months. Administration of progestin-only o 
progestin-estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy 
6) Gall Bladder Disease. Studies report a doubling of the risk of surgically confirmed gall bladder dis 
ease in users of oral contraceptives or estrogen after 2 or more years. 7) Carbohydrate and Lipi 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage of pa 
tients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully ob 
served while receiving oral contraceptives. increased serum levels of triglycerides and tota 
phospholipids have been observed in oral contraceptive users. The clinical significance of this observa 
tion is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has been re 
ported in women receiving oral contraceptives. The prevalence of hypertension in oral contraceptive 
users may be no higher than nonusers in the first year of oral contraceptive use but increases wit! 
longer exposure and in the fifth year of use is two and one-half to three times the reported prevalence ir 
the first year Women who previously had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 9) Headaches. The onset or exacerbation o 
migraine or development of headache of a new pattern which is recurrent, persistent or severe, require: 
discontinuation of oral contraceptives and investigation of the cause. 10) Bleeding Irregularities 
Breakthrough bleeding, spotting and amenorrhea are frequent reasons for patients discontinuing ora 
contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunc 
tional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding tron 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. E 
pathology has been excluded, time or change to another formulation may solve the problem. Changing 
to an oral contraceptive with a higher estrogen content, while potentially useful in minimizing menstrua 
irregularity, should be done only if necessary since this may increase the risk of thromboembolic dis- 
ease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. Ectopic as well as ite 
trauterine pregnancy may occur in contraceptive failures. However in oral contraceptive failures, the 
ratio of ectopic to intrauterine pregnancies is higher than in women not using oral contraceptives since 
the drugs are more effective in. preventing intrauterine rather than ectopic pregnancy. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing infant 
cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressute, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral contracep- 
tives may Cause some degree of fluid retention, conditions which might be aggravated by fluid retention, 
such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma require 
careful observation. 5) Patients with a past history of jaundice during pregnancy have an increased risk 
of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient 
receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such pa- 
tients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism which may 
result in a relative pyridoxine deficiency. The clinical significance of this is yet to be determined. 
8) Serum folate levels may be depressed by oral contraceptive therapy, This may complicate subsequent 
pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral contraceptive 
therapy when relevant specimens are submitted. 10) Certain endocrine and fiver function tests and 
blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromaphthalein retention. b. Increased prothrombin and factors VII, VIH, IX, and X: decreased anti- 
thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protem-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanedio! excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: A booklet, "What You Should Know About the Pill" has been prepared 
for use bv the patient and has been made available for distribution by the physician. 

Drug interactions: Recent evidence indicates the possibility that certain drugs, if taken concurrently 
with oral contraceptives. may interfere with the contraceptive efficacy or may result in reduced effective- 
ness of the other drug. The following drugs have been identified as showing clinically significant inter- 
ference with oral contraceptives: Rifampin, oral anticoagulants. | 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism. coronary 
thrombosis, cerebral thrombosis, cerebral hemorrhage, hypertension, gall bladder disease. congenital 
anomalies. There is evidence of an association between the following conditions and the use of oral con- 
traceptives, although additional confirmatory studies are needed: Mesenteric thrombosis: benign 
hepatomas, neuro-ocular lesions, e.g.. retinal thrombosis and optic neuritis. The following adverse reac 
tions have been reported in patients receiving oral contraceptives and are believed to be drug related: 
Nausea, usually the most common adverse reaction; vomiting —reaction occurring in approximately 
10% or less of patients during the first cycle; other reactions, as a general rule, are seen much less fre- 
quently or only occasionally: gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding: spotting: change in menstrual flow; dysmenorrhea; amenorrhea during and 
after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes — tenderness, enlargement, and secretion; change in weight (in- 
crease or decrease); change in cervical erosion and cervical secretion: possible diminution in lactation 
when given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine 
ieiomyomata; rash (allergic); mental depression: reduced tolerance to carbohydrates; vaginal cam 
didiasis. The following adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact 
lenses, change in corneal curvature (steepening). cataracts, changes in libido, chorea, changes in ap 
petite, cystitis-like syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair. erythema 
multiforme, erythema nodosum, hemorrhagic eruption. vaginitis. porphyria, impaired renal function. 
Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large dosese 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. . . 


Mead inem LA B ORATOR ES 


© 1977 MEAD JOHNSON & COMPANY «EVANSVILLE, INDIANA 47721 USA. 


42 


MJL 6-A203R2 





PRACTICAL DETECTION 
FOR 





Many devices are practical for One device is practical for 
the detection of endometrial the detection of endometrial 
carcinoma in symptomatic carcinoma in asymptomatic 


patients. patients. 


SYMPTOMATIC 


Vacuum Currettes, Jet Washers, Biopsy Techniques 


À While these devices may be justified for use in detecting endo- 

metrial carcinoma insymptomatic patients, the additional cost 

' and time required to obtain a sample, as well as the patient dis- 

comfort associated with each has discouraged their acceptance 

for use on a regular basis inasymptomatic patients. Due to the 

rising incidence and high mortality rates of endometrial carcinoma, 

enthusiasm has grown for the development of a practical technique 

capable of detecting endometrial carcinoma in its initial stages. Such 
a technique should be inexpensive, easy and quick to use and 

cause little or no patient discomfort. 


ASYMPTOMATIC 
The CURITY Isaacs Endometrial Cell Sampler 


Early, in-office screening for endometrial carcinoma may now 
be done with the CURITY Isaacs Endometrial Cell Sampler. Easy 
to use, the CURITY Isaacs Endometrial Cell Sampler requires no 
special patient preparation, no dilation and no anesthesia. The 
simple procedure obtains excellent intra-uterine cell samples rapidly 
and eliminates the need for additional and complex apparatus 
associated with other in-office techniques. 

Patient acceptance for repeat testing is excellent since there is 
minimal patient discomfort associated with the CURITY Isaacs Endo- 
metrial Cell Sampler. A cytological sample is obtained through manual 
aspiration. There is no traumatic cutting or scraping of tissue. 


Quick, Well Tolerated, Inexpensive 


* Excellent patient acceptance for repeat testing — 
/ little or no associated patient discomfort 


* Quickly obtains excellent intra-uterine cell 
samples — no special patient preparations, 


* Low unit cost — inexpensive laboratory 
processing 


| anesthesia or dilation required 


Small diameter cannula 
for atraumatic insertion 
(Actual Size) 


Multiple sampling ports 
assure adequate samples 
from all areas of the 
endometrium 


Malleable stainless steel 
cannula can be adjusted 
for any uterine entry 





CURITY 
Isaacs Endometrial 
Cell Sampler 


A Practical Technique For In-Office 
Screening Of Asymptomatic Patients 


p), WE Available with or without 
Plastic sheath prevents luer lock syringe 
contamination from i | 

cervical cells | 


Cervical stop shield seals 
the cervical os during 
sampling 





CYTOLOGY 


Intact endometrial cell samples obtained using 
the CURITY Isaacs Endometrial cell sampler can 
indicate all significant endometrial neoplasms. 





a A 


ATYPICAL BENIGN ADENOMATOUS 
HYPERPLASIA 





INVASIVE 
ENDOMETRIAL 
CARCINOMA 


The samples are stained and fixed using the 
standard Papanicolaou method. No complex ap- 
paratus, centrifuging or cell blocks are required. 


PRECAUTIONS: 

l. If patient has severe discomfort or if entry cannot be accom- 
plished, sound uterus and adjust the malleable cannula 
accordingly. A tenaculum mav be required in cases of severe 
uterine angulation. 

2. Sampling may not be possible in some patients due to 
vaginal or cervical stenosis. 

CONTRAINDICATIONS: 

l. If pregnancy is suspected. 

2. Knownclotting deficiences. 

3. Acute pelvic inflammatory disease. 

CAUTION: Federal (U.S.A.) law restricts this device to sale 

by or on the order of a physician. 

CODE NUMBERS 

#4860 — Cannula with syringe, ten trays per case 

#4865 — Cannula without syringe, thirty trays per case 

U.5. Patent No. 3,777,743 
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Please send me more information on the use of the 
CURITY Isaacs Endometrial Cell Sampler. 

Send to: 

The Kendall Company, c/o Hospital Products Division 
One Federal Street, Boston, MA 02101 
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Isaacs 


Endometrial 
Cell Sampler 
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INNOVATORS IN PATIENT CARE 






























Classic pages in 
OBSTETRICS AND 
GYNECOLOGY 


Lawrence D. Longo, M.D. 


Die Formen des Beckens, insbesondere des engen 
weiblichen Beckens, nach eigenen Beobachtungen und 
Untersuchungen, hebst einem Anhange über die 


Osteomalacie 


CARL CONRAD THEODOR LITZMANN 
Berlin, Georg Reimer, 1861 





Contemporary. concepts of pelvic abnormalities date 
from the pioneering work of Michaelis and his succes- 
sor Litzmann of the. University of Kiel. It was their 
careful: studies that demonstrated how the size of the 
female pelvis could be assessed. by combined internal 





571 


and external pelvimetry. Following the tragic death of 
Michaelis, Litzmann edited his mentor's classic "Das 
enge Becken. . ." (Leipzig, 1851, G. Wigand). He con- 
tinued the latter's work, establishing criteria and defini- 
tions of pelvic contraction used through the world. 
Litzmann wrote, “If we are discussing contraction of 
the pelvis, we have in view only its relationship to 
the act of birth. Nevertheless, the disadvantageous 
influence of pelvic contraction is not limited to this 
process. Both during pregnancy as well as in the puer- 
perium it can either occasion an abnormal position of 
the uterus, or else induce it to remain in a faulty posi- 
tion which has been brought about by other transitory 
causes. A direct encroachment upon other functions: 
for example, urinary excretion, is observed only by way 
of exception in the severest stages of osteomalacic pel- 
vic contraction. . According to my experience. . . 
in the simple-flat pelvis the limit shows on an average a 
shortening of the conjugata vera of three and a haif 
inches from which we may assume a pelvic contraction 
in the obstetric sense. Yet it is to be noted that in this 
least degree of contraction, under favorable circum- 
stances, with normal labor pains, normal size and fa- 
vorable position of the head of the fetus, there can 
hardly be noticed any mechanical difficulty of birth; 
however, a definite influence upon the mechanism of 
labor becomes apparent, under the influence of unfa- 
vorable complications—feebleness of labor pains, pen- 
dulous belly, unusual size or hardness, or unfavorable 
position of the fetal head,—already very considerable 
disturbances of the act of delivery can appear; and that 
in the proportion in which the conjugata vera is less 
that three and a half inches, the danger of a direct 


mechanical difficulty grows, especially in combination 














$ with other unfavorabl ircumstances. If the flat pelvis. 


ta | genérally and 5 


t with. a ‘slight [rise pelvis and described E: 


S eed es live! ry. Ca M 2: s | | n. in addition t his aaen. Um 
: ES carefully described both the pews a deformed: I by ests, he. ontributed to: forensic medicine and medical | 
(. osteomalacia (see illustration), with a collection of 131 anthropology he also was a scholar of the classics and did 
Cases from the literature, and the split pelvis, In. an. 


ds wrote the biographies s of several poets. i 
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| The vagi 


ina and hümnan reproduction 


n E review is an evaluation of the basic and clinical parameter s of the human vagina i in 






: -the embryology, anatomy, ultrastructure, physiology, 
E immunology, biochemistry, and microbiology of the 
vagina. Little attention, how ever, has been given to the 


role of. the vagina in repr oductive: processes and An- 


fertility. The purpose of this review is to. evaluate the 
_-basic and clinical par ameters of the human vagina in 
um healthy and diseased states. 





. Embryologic parameters 


. During embryonic differentiation the primary vagi- 


19 gal anlage is formed. through the fusion of the two 


aramesonephric ducts. The initial  pseudostratified 
















1 amous type. ! This transformation starts in the bor- 
ard. The stratified squamous  paramesonephric. epi- 


the vaginal plate epithelium. 2 The vaginal epithelium 
seems to be derived. from. the sinus. epithelium or 





_ evidence for a paramesonephric origin. L 2 Further re- 


2 search should. be directed to evaluate the factors. re- - 
© sponsible. for the | transformation. process. dns the © 


uL - ^ paramesonephric vaginal n which, in the 
human fetus, ater degenerates.” | | 
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| EXTENSIVE investigations have beet. ‘conducted on -. 


n ulliparous than 1 in multiparous s ; 


alumnar epithelium is tr ansformed — into a stratified . 
der region of the urogenital. sinus and proceeds. up- E 


elium i is then. replaced i in the whole vaginal region by 


| mesonephric. epithelium. There is no experimental 


| The v upper vagina mee cerv 


and uterosacral ligaments." 


b healthy a and diseased states. (An. KE OBSTET. GYNECOL. 129: 573, 1977.) 


. Anatomic and ultrastructural parameters 


Various biophysical, physical, and radiologic tech: | 
niques have been employed. to evaluate. structural | 
characteristics in the vagina.t 7 In: nulligravid women, | 
the S-shaped vagina has a horizontal axis to the upper 


| vagina directed toward the hollow of the sacrum. The 
. vagina usually hasa symmetric for m, expanding to the 


right or left. The vaginal rugae, more: prominent in 





men, reinforce. the 
“gripping effect" of the. levator ani and vaginal. con- 


strictor muscles during. inter course. There are consid- 


erable morphologic differences. between the. lower and . 


upper parts of the vagina. Morphologic parameters of 





the vagina vary with age, parity, a atomy of the pelvic s 
diaphragm (pathologic elongati ns of. ligaments: and 
associated structures), fibromuscular components, and 





congenital, structural, and. functional | obstetri ic or. 
i nonobstetric impairment. | ON 


Various structures are responsible foi or vaginal dépth 
and axis, eg; . pelvic. and. ‘urogenital diaphragms, 





perineal body, perineum, and. uterosacral, cardinal, 
broad, and round: ligaments.* $ The lower third of the 


vagina is supported primarily by fibrous attachment to 


. the pelvic diaphragm, the urogenital diaphragm, and. 
| perineal body and indir ectly by those same muscles and - 


the connective tissue to which. the perineal body itself is 
attached.* ° The middle third is supported by lateral: 
fusion with fibers i in the e a o 





ix are e held superior to ap 


a levator plate by their lateral attachments to the cardinal 
B10 | 








n cells during midcycle. um 
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Fig. la. Scanning electron micrograph of the human vagina. Note the multilayered stratified epithe- 


lium of the rugae. (x 102.) (From Steger and Hafe 


The surface of the vaginal cell is made of numerous 
microridges which run longitudinally or in circles." In 
this multilayered stratified epithelium, the cells are 
wedged one upon the other by interlocking opposed 
microridges, thus forming a firm surface (Figs. la to 
Id). The morphology and pattern of these micro- 
ridges, which affect the firmness of the epithelium, 
vary throughout the reproductive cycle." These mi- 
cror idges. exhibit a regular pattern during pregnan- 
cy, while pores appear within the microridges of the 

12 

Phe vagina in the postmenopausal woman under- 
goes ‘remarkable gross and histologic changes, e.g., 
alteration in color and pattern of rugae, decreased 
thickness of epithelium and cell size, increased cell 
fragmentation, irregular microridges on superficial cell 
surfaces, reduction in glycogen deposits in epithelium, 
increased. collagen and lipofuscin deposition in the 
stroma, decreased number of exfoliated cells, altered 
microflora and. fauna, a nd increased incidence of vag- 
initis." Estrogen from either exogenous sources or 
ovarian tumors restores the vaginal epithelium to that 
representative of younger women. 


2.57) 


Physiologic parameters 

The vagina has multiple functions in human re- 
production. ]t is a copulatory organ where semen is 
deposited and coagulation takes place until. sper- 
matozoa are transported through the macromolecules 
of the cervical mucus column. The dilated bulbous va- 
gina provides a postcoital semen pool to supply sper- 
matozoa for cervical reservoirs. The rugae vaginales, 
which form the anterior columna rugarum, and the- 
fencelike, rhomboid-shaped arrangement of the mus- 
culature allow for the distention of the vagina during 
foreplay, intercourse, and parturition.'* Although the 
vagina contains no glands, its walls are moistened by 
transudates through the vaginal epithelium. (incor- 
rectly called muc osa), cervical mucus, and dn 
secretions. | D 

In the lithotomy position, the lar ge posteri ior vaginal 
fornix becomes the lowest part. of- the vagina: This 
anatomic relationship favors sperm transport from the 
vaginal pool to the cervix since the external os of the 
cervix of the normally positioned. uterus rests in the 
posterior fornix." The posterior fornix provides ade- 
quate space for the erect penis in the most distensible 
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Fig. 1b. Scanning electron micrograph of the human vagina. Note the multilayered stratified epithe- 
lium of the rugae. (x480.) (From Steger and Hafez.") 


vaginal compartment and prevents excessive cervical 
displacement and possible dyspareunia (Fig. 2). 

The narrow canalis vaginae and the biochemical and 
microbiological milieu of the vagina protect the upper 
reproductive duct from the invading microorganisms. 
The vagina serves as an excretory duct for menstrual 
blood and secretions of the cervix, endometrium, and 
oviduct and also serves as the birth canal during par- 
turition.'? These functions are accomplished through 
various physiologic characteristics, namelv, contrac- 
tion, expansion, involution, secretion, and absorption 
(Fig. 3). 

Active transport and absorption. The active trans- 
port of certain metabolites from the vagina is an inher- 
ent property of its wall rather than the blood vessels. 
Little is known about the mechanisms of active trans- 
port in the human vagina. Further studies are needed 
to evaluate the delivery systems through membranous 
barriers, which control the diffusion of active ingre- 





dients at a predetermined and constant rate. As the 
vagina is permeable to a wide variety of compounds, 
the possibility of potentially toxic effects of therapeutic 
or hygienic preparations must be considered. 

Following intercourse, the seminal plasma is not 
transported into the uterus and most of it is expelled or 
absorbed through the vaginal walls. Some of the 
biochemical components of the seminal plasma when 
absorbed in the vagina exert dramatic physiologic re- 
sponses in other parts of the female reproductive tract. 
For example, prostaglandins in seminal plasma, which 
is absorbed by the vaginal wall, cause oviduct contrac- 
tion within minutes. Seminal prostaglandins cause 
comparable effects on the myometrium. The effect of 
frequent intercourse during the first trimester. of 
pregnancy on uterine contractions in women who 
habitually abort is not known. 

Various creams, jellies, suppositories, foams, and 
tablets containing various antibiotics, and hormones, 
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Fig. 1c. Scanning electron micrograph of the human vagina. Note exfoliated cells on surface epithe- 


lium. (x500.) (From Steger and Hafez.'?) 


including prostaglandins and their analogues, have 
been administered into the vagina for therapy or 
fertility regulation.?"'* Absorption from the vagina 
depends on size, chemical nature, local pharmacologic 
action of the substances, thickness of the vaginal wall, 
and the presence of specific cytoplasmic receptors?” ?! 
Although carbohydrate absorption is uncertain, fats 
and proteins are absorbed. Absorption of spermatozoal 
or bacterial antigens stimulates the development of 
specific antibodies. Penicillin is readily absorbed within 
the vagina and appears in the blood in high therapeutic 
levels. Sulfated estrogens are more readily absorbed 
than free steroids. The estrogen-primed vagina has a 
high capacity for absorption of progesterone. Med- 
roxyprogesterone acetate or norgestrel, impregnated 


in silicone rubber rings, is absorbed satisfactorily for 
contraceptive purposes. !^ ? However, the absorp- 
tion of norethindrone is less satisfactory. - 

Vaginal fluid and sperm transport. Vaginal fluid is 
acidic, due to the presence of the gram-positive Dóder- 
lein bacilli. Under the influence of ovarian estrogens, 
the accumulated cellular glycogen may be converted to _ 
lactic acid by Dóderlein bacilli. Cervical mucus has its 
highest pH at the time of ovulation, when the vaginal 
pH is at its lowest. Acidity, which is important to main- 
tain healthy vaginal epithelium and pre 'ent infections, 
is detrimental to the spermatozoa in the vaginal pool. 
Sperm motility is maintained for several hours in the 
vaginal fluid and a few days in cervical mucus or en- 
dometrial fluid.* Individual variations in the rate of 
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Fig. Id. Scanning electron micrograph of the human vagina. Note the microridges which run 
longitudinally or in circles. The morphology of these microridges changes throughout the reproduc- 
tive cycle.” (x 10,200.) (From Steger and Hafez.") 


arrest of sperm motility in the vaginal fluid are due to 
changes associated with different stages of the 
menstrual cycle, presence or absence of cervical mucus 
in the vagina, and other unknown factors. 

Vaginal contractility. Vaginal contractility plays a 
major role in psychosexual responses and possibly 
sperm transport. The contraction of the vagina, uterus, 
and oviducts is activated by fluid secreted into the va- 
gina during precoital stimulation. Vaginal secretions 


*Jaszczak, S., and Hafez, E. S. E.: Submitted for publication. 


contain various substances with oxytocic properties, 
e.g., prostaglandins and peptides. Maximal oxytocic ef- 
fect is found in fluid secreted during the ovulatory 
phase of the menstrual cycle. 


immunologic parameters 


The vagina appears to be one of the major sites for 
sperm antigen-antibody reaction since the vagina 1s 
more exposed to sperm antigen than are the uterus 
and oviduct. Local production of antibodies to sperm 
antigens may occur within the vaginal tissues. 

















Fig. 2. A, In the lithotomy position, the posterior vaginal for- 
nix becomes the lowest part of the vagina. This anatomic re- 
lationship favors sperm transport from the vaginal pool to the 
cervix. Note the external os of cervix resting on the posterior 
fornix, which accommodates the erect penis. B. Vaginal mold. 
Note distention of posterior fornix to allow for semen deposi- 
tion during intercourse. 


Immature and mature plasma cells, located beneath 
the epithelium, seem to be under endocrine control 
since these cells increase in number during the luteal 
phase, following ovariectomy, and during the 
postmenopausal stage.* T hese plasma cells seem to be 
involved in the secretion of immunoglobulins A and G. 
The presence of an immunologic intravaginal factor 
detrimental to spermatozoa is suggested,” but the 


~~ nature of this(these) factor(s) is still obscure. Immu- 


noglobulins seem to prevent bacterial infection and 
produce antibodies against spermatozoa. 


Biochemical parameters 

C Vaginal. epithelium. Several histochemical tech- 
niques have been used to study the biochemistry and 
enzymology of the vaginal epithelium. The basal layer 


*Vargas-Linares: Personal communication. 
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of the vaginal cells has a high activity of enzymes found 
in the citric acid cycle, in fatty acid metabolism, and in 
17- ketosteroidogenesis, €.g., succinic dehydrogenase, 
diphosphopy ridine nucleotide diaphorase, acid phos- 
phatase, 8- -glucuronidase, and phosphoamidase.? This 
basal layer, which constantly undergoes mitosis, has a 
high content of nucleic acid but lacks glycogen, 
mucopolysaccharides, hyaluronic acid, and. alkaline 
phosphatase. Superficial layers of vaginal cells. do not 
undergo mitosis but are capable of glycogen storage | 
and keratinization, and they contain high concen- 
trations of a-naphthylesterase, g- -glucuronidase, al- 
kaline phosphatase, mucopolysaccharides, and hyal- 
uronic acid.” | 

The vaginal epithelium contains enzymes capable of 
splitting glycogen to glucose Vaginal glycogen 
undergoes rapid turnover under the influence of in- 
creasing estrogen levels. Glycogen-r ich cells. exfoliated . 
into the vaginal secretions also increase in number. 
Vaginal epithelial cells show some enzyme activity, 


which increases before ovulation and Leap Peas: in 


the late luteal phase. 

Vaginal fluid. The vaginal fluid is primarily tran- 
sudate through the vaginal w all, mixed with vulval se- 
cretions from sebaceous, “sweat, Bartholin’s 8, ‘and 
Skene's glands, and contaminated with cervical mucus, 
endometrial and oviduct fluids, and ex foliated cells of 
the vagina] epithelium. Minimally. contaminated vagi- 
nal fluids along with other luminal fluids. are. collected 
by digital Aiea gee of the clitoris until orgasm is 
reached. A cervical pad is inserted prior to sexual 
PORA to avoid admixture of cerv ical mucus, anda 
wick inserted through polyethylene. tubing i is used to 
absorb vaginal fluid. Biochemical components of vagi- 
nal fluids have been evaluated by modern analytical 
methods, e.g., gas chromatography, electr ophoresis, 
immunoelectrophoresis, and radial immunodiffusion. 

Vaginal fluids contain a variety of enzymes, enzyme 
inhibitors, immunoglobulins, acids, alcohols, hy- 
droxyketones, and aromatic compounds.” Some of 
these components are found in comparable concen- 
trations in vaginal fluid and blood serum, e. .g., serum 
proteinase, lysosomes, transferrin, albumin, amylase, | 
antitrypsin, antichymotrypsin, and trypsin inhibitors.? - 
Compared to serum and cervical mucus, vaginal. fluid. 
contains fewer proteins in lower concentrations. The. 
enzymes in ‘the. vaginal fluid. may be. involved: in the 
liquefaction of coagulated semen, whereas enzyme in- 
hibitors may be involved in  capacitation and/or 
fertilization. | | 

The concentration. of cdoriferodx aliphatic acids in 
the vaginal fluid undergoes cyclic. change $ throughout 
the menstrual cycle with a maximal concentration dur- 
ing the midcycle. Women. can be classified into two 
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Fig. 3. Anatomic, physiologic, and bioc hemical parameters influencing the role of the vagina in 
reproductive processes—as copulatory organ, as semen pool for cervical reservior, and distended 


during foreplay, intercourse, and parturition. 


"n types according to the presence of aliphatic acids in 
their vaginal fluid. In "non-acid producers,’ ' the vagi- 
u nal. fluid contains no aliphatic acids other than acetic 
a acid . In “acid producers,” the vaginal fluid contains 
isovaleric, 


25, 26 


acetic, propionic, isobutyric, n-butyric, 
IU MU -methylbutyric, and possibly. methylvaleric acids.” 
When. applied to ovariectomized unreceptive rhesus 
| _ monkeys, vaginal secretions collected from estrogen- 


. treated ovariectomized female. monkeys will stimulate 












i the male animal's s sexual behavior. 7 A series of -Ce 

aliphatic acids (copulins), products of the vaginal: bac- 

teri a under the influence of ovarian hormones, are re- 
ps -sponsible for this effect.” The possible role of vaginal 
-odors in human sexual response is still unknown. 

E Biochemical evaluation. of vaginal fluids should be 
ain preted - with caution. because of possible contami- 
E nation of vaginal fluid with cervical mucus, endome- 
trial secretions, or seminal plasma if the patients have 


























had intercourse a short time before sample €ollec- 
tion. Various factors may. influence the biochemical 2 
parameters of vaginal epithelium and vaginal fluids, 

e.g., age of patient, endoc rine state, and- pathologic 
conditions. = 


Psychosexual parameters 


Vaginal transudates appear within 10 to 30 seconds . 
of the onset of precoital stimulation. 3C litoral reaction i E 
is not as rapid as vaginal lubrication. The plateau phase. 
of sexual intercourse is associated with contraction of E 
the vaginal wall and with extensive vasoconstriction of m 
the vagal lumen in the distal third. of the vagir a caus- 
ing an “orgasmic platform" response. In nonorgasmi | 
women pelvic congestion and vaginal lubrication may .- 
be delayed. Changes in vaginal blood flow during sex- 
ual stimulation can. be measured with a d mais = 
equipped with a light source and photoelectric cell.” 
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| Associated organs. “also: can be evaluated by the 
"technique of Jov anovic m Because the major response 
2 .to sexual ar ousal of women is internal, most are una- 
ware of the congestion and erectile changes of the 
a lower third of the vagina that bring about lubrication 
and induce the ‘ “orgasmic platform" response.) ? 

. Behavioral ther apy of certain psychosexual disor- 
^. ders includes training women to become more aware of 
i theirs sensations and vaginal responses and to anticipate 
> and await maximal responses by contracting and relax- 
© ing the levator ani and pubococcygeal muscles (Kegel's 
E exercises). =. Patients insert their hingers in the vagina 
ober identify the muscles, to note improvements in mus- 
. cle tone, and to practice stopping the urinary stream 
— with the pubococcy geal muscles -stopping and starting 
two Or three times with each voiding to rec ognize the 
muscles involved. Patients arc encouraged to contract 
these muscles when there is thrusting and vaginal con- 
de tainment of the penis. xis 





"Microbiological parameters 


The vaginal flora i is made of a dynamic mixture of 
aerobic, facultatively anaerobic, and strictly anaerobic 
Sa microorganisms with new strains constantly being in- 
troduced. The flora of microorganisms varies 
| throughout. the life cycle. from birth to menarche and 
ae menopause. (Table I). The various populations of mi- 
: TOorganisms - are equipped enzymatically to survive 
and replicate. under. a given vaginal environment to 
colonize the area. Only those most suited to replicate 
. and compete for nutrients can become established and 
; oin the flora | or e ven replace other mic roorganisms.?* 
During the periods - of high glycogen content, 
acidophilic c organisms predominate but there are addi- 
ti ) al organisms. among. the heterogeneous | group 
aking | up the normal flora. 









| int. Most c cases s of jf vulvovaginitis a are due to Dee ihe 







vdviral. C E eral i mucus ze ‘agin 
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laginal disc harge isa common gynecologic com- 





herpesviruses sequestered within cells resist antibodies 





that are only effective against an extracellular virus.>* 


uf Urinary | or enteric viruses may be found in the vagi- 
na. Contaminated fingers, the penis during inter- 
course, or an intercurrent: viremia may contaminate 
the va agina s with various viruses, e.g., herpes simplex 
virus (type lor 2), cytomegalovirus, the papovavir us of 
condyloma acuminata, and ‘the: uet virus. of 
Behcet's. disease. Le pM vi. 
T za recent net of sexually n transmis sibl 


dread MOMS sexual or  nonsexual contact. 


Clinical aspects 








Sube inal Bs caged I by i infections: adem may. z 
also affect sperm transport to the upper reproduc ive 
tract by potentiating the immune response against . 
spermatozoa.? That this is a- viable possibility. with 
pathogenic microorganisms is shown by the current 
typing of bacterial taxa via volatile acidic metabolites. . u 

Vaginal. infections producing inflammation. and dy sl 
pareunia may cause temporary infertility by reducing n. 
the doa and p the ef tIfectivenese of int 
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` testing of sperm survival and motility in the vaginal | 
. pool and in the cervical canal, (2) in vitro testing of 
survival and motility of the husband's. sperm in his 
. wife's vaginal fluid and cervical mucus, and (3) in vitro 
| crossmatch. g DE survival and motility of the hus- ? 
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E oe d "- vids de düpticedoh 
niuterus- cor uterus didelphys), failure of 
€ ation, aplasia, and partial atresia at the perineal 

C M: : Sikat end. Atresia and. duplication of the vagina 

! are usually associated with malformation i in the uterus 
and other systems, e.g., urinary, gastrointestinal, and 
skeletal s systems. However, transverse vaginal septum is 
s the only. vaginal anomaly not associated with other vis- 
ceral anomalies. Hydrometrocolpos is a simple, au- 
m ial recessive, inherited disorder, whereas dou- 
f the vagina is usually a feature of bifid uterus or 
diaelphys. | Ute terova weet Mod are found 
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St erovag inal anomalies.* In Rokitansky 3 syndrome, 
| absence of the E vagin. 






i th iP pn vaginal f fluid a and |. -lowing episiotomy and vaginal lacerations, especially QA 


oo or - axial) apbéndicular dele as w vel | 
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Many obstetric injuries. can be avoided by judicious | 
inter ference in. complicated — deliveries. Immediate 
postpartum inspection | and > ‘palpation to identify 

obstetric injuries are desirable in case prompt surgical < 
repair is needed. “Rectovaginal fistulas are not rare fol- - 





when there is concurrent disease of the bowel, e.g. E. 
Crohn's disease. — | | | 
Nonobstetric vaginal i injuries a are due to trauma ye- 

lated to intercourse, rape, or self- inflicted damage. E 
Traumatic vaginal injury in children disrupts the 
perineal body and. causes laceration of the rectum or " 
bladder. Vaginal i injuries may be associated with pro- ` 
fuse hemorrhage and shock.* latrogenic i injuries result 
from impairment of blood supply in the treatment of < 
pelvic disease and more commonly from fistula forma- 
tion. Genital prolapse may be uterovaginal. prolapse 
(cystocele, rectocele), general prolapse (total. prociden- 
tia, prolapse of vaginal vault), or pure enterocele (con- 
genital or acquired hernia of the "indirect" type)” s 
Total vault prolapse is. primarily. due to generalized GS 
weakness of pelvic floor support, creating a tendency to 
prolapse, only magnified by removal of the uterus and 3 
not resulting solely from a poorly performed hysterec-- 
tomy. Third- -degree uterine procidentia. accompanied 

by complete vaginal eversion is. probably an identical — 
anatomic disorder** ?? and may bea freque : it antece- EJ 
dent of Saas ied after hysterect Tu Su 
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creating the external genitals of a normal woman to 
produce adequate depth for intercourse and to pro- 
duce a normally located female urethral meatus for 
micturition in the sitting position. The operative 
technique involves penectomy, orchiectomy, and 
shortening of the male pendulous urethra to the mid- 
bulbus region. Reconstruction of the neovagina in- 
volves invagination of the penile skin to create the va- 
ginal vault, utilization of the glans penis as the cervix, 
relocation of the remaining urethra to establish a sup- 
 ravaginal meatus, formation of an erectile, clitoris-like 
organ from the stumps of the corpora cavernosa, and 
creation of labia from the relocated scrotal skin.?! 
_ Vaginal oncology. The apparent increase of vaginal 
carcinoma in situ seems to be due to more adequate 
cytologic screening of the female population, particu- 
^ larly those who have been treated previously for cervi- 
cal carcinoma.??*^* The localization of lesions has been 
more readily detected through the use of stains and 
colposcopy. | 
The predetermined primary cancer of the vagina is 
histologically a squamous cell carcinoma. Although it is 
similar to that of the cervix and contiguous with it, the 
incidence is much lower. The ultrastructural charac- 
teristics of vaginal cancers are similar to those of skin 
and vulvar cancers, which are derived from native 
squamous epithelium. Cervical cancers arise from col- 
umnar epithelium through metaplasia and are derived 
from a Müllerian vagina and on the cervix in daughters 
of mothers given diethylstilbestrol during pregnancy; 
detection is achieved mainly by clinical examination, 
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cytologic sampling, and colposcopy. Most preinvasiv 
carcinomas, for which therapy is usually effective, ca 
be detected by regular cytologic examination. 

L:ttle is known about the role of the lymphatic sv: 
tem of the vagina?! in relation to the morphologic basi 
of oncologic diagnosis and therapy. 

There are progressive (benign to neoplastic) grade 
tions of the vaginal epithelium, e.g., changes in organ: 
zation of epithelial surface; shape, size, interdigitatior 
and exfoliation of cells; nuclear prominences; intercel 
lular borders; presence of microridges and “ciliated 
cells; and nature of microvilli.* Therapy for vagina 
cancer by operation, radiation, and chemotherapy de 
pends on several factors, e.g., location, size, extent, anc 
type of lesion and age and health of the patient? 


The author is greatly indebted to and acknowledge 
the outstanding papers of the various contributors whi 
participated in the international symposium, "Humai 
Vagina: In Health and Disease," held at Wayne Stat 
University School of Medicine, Detroi t, Michigan. Thi 
abstracts of this symposium were published by the C. S 
Mott Center for Human Growth and Development anc 
the proceedings, edited by E. S. E. Hafez and T. N 
Evans, were published by Elsevier Publishing Compa- 
ny, New York. Scanning electron micrographs accom- 
panying this paper are from specimens collected by Dr. 
Ismail, processed by Dr. R. Steger, and photographed 
by Dr. J. Watson of Ford Hospital Institute of Medical 
Research, Detroit, Michigan. 


*Sherman, A. I.: Personal communication. 
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ORTHO DIENESTROL CREAM 


the topical answer to a local issue... 
that’s economical, too 


Soothing ORTHO Dienestrol Cream helps relieve symptoms of 
itching, buming, irritation, discharge and dyspareunia. 


ORTHO Dienestrol Cream helps restore estrogen support to vaginal tissu 
and helps rebuild tissue to a healthier, thicker, premenopausal state. 


ORTHO Dienestrol Cream provides effective relief that’s also economicc 
and its low maintenance dose (only 1-3 applications a week’) 
helps keep cost down, too. 


*See Dosage and Administration in Prescribing information. 
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 Dienestrol Cream 


-i 4. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 
-.-. OF ENDOMETRIAL CARCINOMA 
Three independent case control studies have shown an increased risk of endometrial 
— cancer in postmenopausal women exposed to exogenous estrogens for prolonged 
X periods. This risk was independent of the other known risk factors for endometrial 
cancer, These studies are further supported by the finding that incidence rates of 
. endometrial cancer have increased sharply since 1969 in eight different areas of the 
: United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade. 
The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
depend on both duration of treatment and on estrogen dose. in view of these findings. 
when estrogens are used for the treatment of menopausal symptoms, the lowest dose 
that will control symptoms should be utilized and medication should be discontinued 
as soon as possible. When prolonged treatment is medically indicated. the patient 
.. shouid be reassessed on at least a semiannual basis to determine the need for 
-. continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
. continuous administration; it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In ail cases of 
. undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
:, measures should be undertaken to rule out malignancy. 
*. “There is no evidence at present that "natural" estrogens are more or less hazardous 
than "synthetic" estrogens at equiestrogenic doses. 
|. 4. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 
- The use of female sex hormones, both estrogens and progestogens. during early 
.. pregnancy may seriously damage the offspring. It has been shown that females 
~> exposed in utero to diethyistilbestro!, a non-steroidal estrogen, have an increased risk 
> of developing in later life a form of vaginal or cervical cancer that ordinarily is 
: extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. 
. Furthermore, à high percentage of such exposed women (from 30 to 90 percent) have 
;; been found to have vaginal adenosis, epithelial changes of the vagina and cervix. 
^ Although these changes are histologically benign, it is not known whether they are 
^ precursors of malignancy. Although similar data are not available with the use of other 
., estrogens, it cannot be presumed they would not induce similar changes. 
-= Several reports suggest an association between intrauterine exposure to female sex 
^ hormones and congenital anomalies, including congenital heart defects and limb 
reduction defects. One case control study estimated a 4.7 fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
. tion). Somè of these exposures were very short and involved only a few days of 
- treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
^: i$ somewhat less than 1 per 1000, 
in the past, female sex hormones have been used during pregnancy in an attempt to 
TR treat threatened or habitual abortion. There is considerable evidence that estrogens 
-- are ineffective for these indications, and there is no evidence from weli controlled 
studies that progestogens are effective for these uses. 
If Dienestrol Cream is used during pregnancy, or if the patient becomes pregnant while 
using this drug, she should be apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation. 






























“DESCRIPTION 
= Dienestrol Cream 

cream for intravaginal use only 

Active ingredient: Dienestrol 0.01%. 

::Compounded with: glycery! monostearate, peanut oil, glycerin, benzoic acid, glutamic acid and 
water. 

-IMPORTANT NOTE: This information is a Brief Summary of the complete prescribing intorma- 
^. Son provided with the product and therefore should not be used as the sole basis for prescrib- 

ing the This summary was prepared by deleting from the complete prescribing 

i; information the chemical structure and references. 

. The physician should be thorou familiar with the complete prescribing information and 
. patient information before prescribing the product. 

CLINICAL PHARMACOLOGY 

^ Systemic absorption and mode of action are undetermined. 

INDICATIONS 
« Dienestro! Cream is indicated in the treatment of atrophic vaginitis and kraurosis vulvae. 
t DIENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 
DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
z BOXED WARNING). 

CONTRAINDICATIONS 
‘Estrogens should not be used in women with any of the following conditions: 1. Known or 
‘suspected. cancer of the breast. 2. Known or suspected estrogen-dependent neoplasia. 3. 
‘Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormai genital 
feeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of throm- 
"bophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use. 
WARNINGS 
induction of malignant neoplasms. Long-term continuous administration of natural and 
inthetic estrogens in certain animal species increases the frequency of carcinomas of the 
ast, cervix, vagina, and liver. There is now evidence that estrogens increase the risk of 
ircinoma of the endometrium in humans. (See Boxed Warning.) 

the present time there is no satisfactory evidence that estrogens given to postmenopausal 
omen increase the risk of cancer of the breast, although a recent long-term followup of a 
ngle physician's practice has raised this possibility Because of the animal data. there is a 
need for caution in prescribing estrogens for women with a strong family history of breast 
acer or who have breast nodules, fibrocystic disease. or abnormal mammograms. 
" Gall bladder disease. A recent study has reported a 2 to 3-fold increase in the risk of 
Surgically confirmed gali bladder disease in women receiving postmenopausal estrogens. 
imilar to the 2-fold increase previously noted in users of oral contraceptives. In the case of oral 
; contraceptives the increased risk appeared after two years of use. 
. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are 
Several serious adverse effects of oral contraceptives, most of which have not. up to now, been 
Ocumented as consequences of postmenopausal estrogen therapy. This may reflect the 
omparatively low doses of estrogen used in postmenopausal women. it would be expected 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast 
engorgement are more likely to result in these adverse effects, and. in fact, it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 
ind women for postpartum breast engorgement. 
. Thramboembolic disease. it is now well established that users of oral contraceptives have an 
ncreased risk of various thromboembolic and thrombotic vascular diseases, such as throm- 
bophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal throm- 
Osis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
isers. There is evidence that the risk of several of these adverse reactions is related to the dose 
the drug. An increased risk of postsurgery thromboembolic complications has also been 
eported in users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 
























































































weeks before surgery of the type associated with an increased risk of thromboembolism, or 
during periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of 
estrogens has not been found, this does not rule out the possibility that such an increase may 
be present or tnat subgroups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophiebitis or thromboembolic disorders, and they shouid not 
be used (except in treatment of malignancy) in persons with a history of such disorders in 
association with estrogen use. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens are clearly needed. 
Large doses cf estrogen (5 mg conjugated estrogens per day), comparable to those used to 
treat cancer o the prostate and breast, have been shown in a large prospective clinical trial in 
men to increase the risk of nonfatal myocardial infarction, pulmonary embolism and tnrom- 
bophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should be considered a clear 
risk, 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of orai 
contraceptives. Although benign, and rare, these may rupture and may cause death through 
intra-abdominal hemorrhage. Such lesions have not yet been reported in association with other 
estrogen or progestogen preparations but should be considered in estrogen users having 
abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular car- 
cinoma has aiso been reported in women taking estrogen-containing oral contraceptives. The 
reiationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in women using orai 
contraceptives. There is now a report that this may occur with use of estrogens in the meno- 
pause and blood pressure should be monitored with estrogen use, especially if high doses are 
used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed while receiving estrogen. 

4 Hypercalcemia. Administration of estrogens may lead to severe hypercalcemia in patients 
with breast cancer and bone metastases. If this occurs, the drug shouid be stopped and 
appropriate measures taken to reduce the serum calcium level. 

PRECAUTIONS 

A. General Frecautions. 

1. A complete medical and family history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examinations should include special reference 
to blood pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolaou 
smear. As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 2. Fluid retention—Because estrogens may 
cause some degree of fluid retention, conditions which might be influenced by this factor, such 
as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 3. Certain 
patients mav develop undesirable manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. 4. Oral contraceptives appear to be 
associated with an increased incidence of mental depression. Although it is not clear whether 
this is due to the estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 5. Preexisting uterine leiomyomata may 
increase in size during estrogen use. 6. The pathologist should be advised of estrogen therapy 
when relevant specimens are submitted. 7. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving estrogen-contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. B. Estrogens may be poorly 
metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 9. Because estrogens influence the metabolism of calcium and 
phosphorus, they should be used with caution in patients with metabolic bone diseases that are 
associated with hypercalcemia or in patients with renal insufficiency. 10. Because of the effects 
of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following simitar changes may be expected with 
larger doses of estrogen: a. increased sulfobromophthalein retention. b. Increased prothrom- 
bin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepinephrine-induced 
platelet aggregability c. increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. 
Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced 
response to metyrapone test. g. Reduced serum folate concentration. h. increased serum 
triglyceride and phospholipid concentration. 

B. Pregnancy Category X. 

See Contraindications and Boxed Warning, 

C. Nursing Mothers. As a general principle. the administration of any drug to nursing mothers 
should be done only when clearly necessary since many drugs are excreted in humar milk. 


INFORMATION FOR THE PATIENT (See Patient Package Insert) 


ADVERSE REACTIONS 

(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased inci- 
dence of gall bladder disease, and adverse effects similar to those of oral contraceptives, 
including thromboembolism.) The following additional adverse reactions have beer reported 
with estrogenic therapy, including orai contraceptives: 

1. Genitourinary system. Breakthrough bleeding, spotting, change in menstruai flow Dysmen- 
orrhea. Pramenstrual-ike syndrome. Amenorrhea during and after treatment. Increase in size of 
uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 
secretion. Cystitis-like syndrome. 

2. Breasts. Tenderness, enlargement, secretion. 

3. Gastrointestinal. Nausea, vomiting. Abdominal cramps, bloating. Cholestatic jaundice. 

4. Skin. Chloasma or melasma which may persist when drug is discontinued. Erythema mat- 
tiforme. E-ythema nodosum. Hemorrhagic eruption. Loss of scaip hair. Hirsutism. 

5. Eyes. Steepening of corneal curvature. Intolerance to contact lenses. 

6. CNS. Headache, migraine, dizziness. Mental depression. Chorea. 

7. Miscelianeous. increase or decrease in weight. Reduced carbohydrate tolerance. Aggrava- 
tion of porphyria. Edema. Changes in libido. 


ACUTE CVERDOSAGE 

Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by 
young children indicate that serious ili effects do not occur. Overdosage of estrogen may cause 
nausea, and withdrawal bleeding may occur in females. 

DOSAGE AND ADMINISTRATION 

Given cyclically for short term use only: For treatment of atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be chosen 
and medication should be discontinued as promptly as possible. Attempts to discontinue or 
taper medication should be made at 3 to 6 month intervals. The usual dosage range is one or 
two applicatorsful per day for one or two weeks, then gradually reduced to one half initial 
dosage for a similar period. A maintenance dosage of one applicatorfui, one to three times a 
week, may be used after restoration of the vaginal mucosa has been achieved. Treated patients 
with an intact uterus should be monitored closely for signs of endometrial cancer and appro- 
priate diagnostic measures should be taken to rule out malignancy in the event of persistent of 
recurring abnormal vaginal bleeding. . 


SUPPLIED 
Available in 2.75 oz. (78 g} tubes with or without ORTHO” Measured-Dose Applicator. 
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LIBRARY CASES - 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 2 
GYNECOLOGY in these specially designed _ 
library file cases. Two files. hold an entire. year S 


issues. Designed to keep your journal copies. 


near at hand in your office, library, or home. 
Your case is heavy bookbinder’s board ina 
rich red Kivar cover. Files are scuff- resistant and 
washable. 
Lettering is stamped in gold leaf and the 


cases make a fit companion for the most costly 


binding. 

Files are reasonably priced—only $4. 25 each;. 
postpaid (3 for $12., 6 for $22.). Add $1. 00 postage. 
per case for orders outside U. S. Satisfaction 
unconditionally guaranteed or your money back! 
Use the coupon for prompt shipment. 
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When distressing menopausal 
symptoms respond to effective 
treatment. 


FLUSHES AND SWEATS: 

CAN THE PATIENT COPE? For some women of 
menopausal age, the predominant symptom of 
estrogen deficiency is the vasomotor flush, often 
accompanied by drenching sweats. 

When these symptoms are moderate to severe and 
exceed the patient's ability to cope, estrogen replace- 
ment with PREMARIN (Conjugated Estrogens 
Tablets, U.S.P.) usually produces a marked reduction 
in the frequency and severity of vasomotor symp- 
toms during the period of physiologic adjustment. 


ATROPHIC VAGINITIS: 
THE SYMPTOM TO LOOK FOR. Atrophic vaginitis, 
usually indicative of a later stage of estrogen deficien- 
cy, may reach extremely distressing proportions in 
some women, resulting in vaginal dryness and irrita- 
tion which may predispose to infection, dyspareunia, 
and itching. 

The response to PREMAHIN is often dramatic, with 
restoration of a healthy vaginal mucosa in a matter 
of days, and rapid relief of symptoms. 


POSTMENOPAUSAL OSTEOPOROSIS*: 
TO RETARD PROGRESSION 
OF POSTMENOPAUSAL BONE LOSS. 
Postmenopausal osteoporosis may already be 
well-advanced by the time a patient seeks treatment. 
At least 5076 of skeletal density must be lost before 
changes are evident through conventional 
X-ray evaluation. 

The benefits of PREMARIN are frequently impres- 
sive, and may include relief of back pain, arrest of 
further bone degeneration, height loss and kyphosis. 


*Conjugated Estrogens Tablets have been evaluated as probably effective for post 
menopausal osteoporosis. See Prescribing Information 
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EXCLUSIVELY FROM 
NATURAL SOURCES 


(Please see last page of advertisement for prescribing information.) 
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Because Premarin 
(Conjugated Estrogens Tablet: 
U.S.P) can tide her over... 


YOU'LL KNOW IN A MATTER OF ONE OR 
TWO WEEKS IF PREMARIN HELPS. 

Rapid subsidence of moderate to severe vasomc 
symptoms combined with careful pretreatment € 
uation of the patient are the best guides in detern 
ing the woman who can benefit from PREMARIN 


YOU KNOW THE PRINCIPLES OF 
GOOD MANAGEMENT. 
This includes administering PREMARIN cyclical 
at the lowest effective dose with immediate, thor- 
ough evaluation of any unexpected or excessive 
uterine bleeding or other untoward finding. Regt 
follow-up examinations, with special attention to 
the breasts and reproductive organs, and at leas 
semiannual reassessment of the need for contint 
therapy are essential. 
YOU'LL KNOW WHEN IT'S TIME TO STOP 
by discontinuing or tapering PREMARIN at least 
semiannually. Reappearance of symptoms, in thi 
absence of any contraindication, will point to the 
need for continued estrogen replacement therar 
For a summary of recent data on the postmen 
pausal administration of exogenous estrogens ai 
associated risks, see Boxed Warning in Prescribi 
Information. 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
“ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods. ' ^? This risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last 
decade. The three case control studies reported that the risk of endometrial cancer in 
estrogen users was about 4.5 to 13.9 times greater than in nonusers. The risk appears 
to depend on both duration of treatment! and on estrogen dose? In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptoms, the lowest 
dose that will contro! symptoms should be utiiized and medication should be discon- 
tinued as soon as possible. When prolonged treatment is medically indicated, the pa- 
tient should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
. Suggests that cyclic administration of low doses of estrogen may carry less risk than 
‘continuous administration? it therefore appears prudent to utilize such a tegimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy There is no evidence at pres- 
.ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
- The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriousty damage the offspring. it has been shown that females ex- 
posed in utero to diethytstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
ráre.55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women {from 30 to 90 percent) have 
i. been found to have vaginal adenosis.®-'? epithelial changes of the vagina and cervix. 
"Although these changes are histologically benign, it is not known whether they ate 
| precursors of malignancy Although similar data are not available with the use of other 
| estrogens, it cannot be presumed they wouid not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects. '?-'6 One case control study’® estimated a 47-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
| hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion), Some of these exposures were very short and involved only a few days of treat- 
ment, The data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. In the past, female sex hormones have been used dut- 
ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 
able evidence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these uses. if 
PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 
this drug, she should be apprised of the potential risks to the fetus, and the advisability 
of pregnancy continuation. 



















c. DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
. contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
^^ represent the average composition of material derived from pregnant mares’ urine. It con- 
coe tains estrone, equilin, and 17a-dihydroequilin, together with smailer amounts of 17a- 
estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 








INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1, Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression, which 
might occur during menopause, and they should not be used to treat these conditions) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Femaie hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increased risk of puer- 
peraj thromboembolism associated with the use of large doses cf estrogens. '*.2' 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 
ING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 

“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 

used in conjunction with other important therapeutic measures such as diet, calcium. 
 physiotherapy, and good general health-promoting measures. Final classification of 
^ this indication requires further investigation. 







































CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
ollowing conditions: t. Known or suspected cancer of the breast except in appropriately 
. Selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
"dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 
. 4, Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic 
. disorders. 6. A past history of thrombophlebitis; thrombosis, or thromboembolic disorders 
“associated with previous estrogen use (except when used in treatment of breast or 
-ptostatic malignancy). 

^ WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
"postmenopausal women increase the tisk of cancer cf the breast," although a recent 
Study has raised this possibility'*^ There is a need for caution in prescribing estrogens for 
women with a strong family history of breast cancer or who have breast nodules, fibrocystic 
disease, or abnormal mammograms, A recent study has reported a 2- to 3-foid increase in 
he risk of surgically confirmed gallbladder disease in women receiving postmenopausal 
estrogens.'? 

. Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement: it has been 
< Shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
Cancer and women for rostpartum breast engorgemeni.'9-?? Users of oral contraceptives 
have an increased risk cf diseases, such as thrombophiebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-*9 Cases of retinal thrombosis, mesenteric thrombosis, and 
optic neuritis have been reported in oral contraceptive users.3*.3? An increased risk of 
postsurgery thromboemboiic complications has aiso been reported in users of oral con- 
traceptives.*3,** If feasible, estrogen should be discontinued at least. 4 weeks betore surg- 
ery of the type associated with an increased risk of thromboembolism, or during periods of 
“prolonged immobilization. Estrogens should not be used in persons with active throm- 
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Benign hepatic adenomas should be considered in estrogen users having abdominal 

pain and -enderness, abdominal mass, or hypovolemic shock. Hepatocellular Carcinoma 
has been reported in women taking estrogen-containing oral contraceptives?* Increased 
bload pressure may occur with use of estrogens in the menopause?’ and blood pressure 
should be monitored with estrogen use. A worsening of glucose tolerance has been 
observed in patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed. Estrogens may lead to severe hypercalcemia in 
patients with breast cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs. and should include a Papanicolau smear 
As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed, Conditions influenced by fluid retention 
Such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnorma’ or excessive uterine bleeding. mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.?? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication shouid be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patents in whom bone growth is not 
complete. 

The foilowing changes may be expected with larger doses of estrogen: 

a, Increased sulfobromophthalein retention. — 

b. increased prothrombin and factors Vii, VIH IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. l 

c. incraased thyroid binding globulin (TBG) leading lo increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radidimmuncassay Free T3: esin up- 
take is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 

d. impaired glucose tolerance. 

e. Decreased pregnanedio! excretion. 

t Recuced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. increased serum triglyceride and phospholipid concentration, 

AS a general principle, the administration of any drug to nursing mothers should be done 
only whan clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding. spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment, in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts); nausea, vomiting, abdominal cramps, bloating, cholestatic ;aundice: 
chioasma or melasma which may persist when drug is discontinued; erythema multiforme: 
erythema nodosum, hemorrhagic eruption, loss of scalp hair, hirsutism, steepening of cor 
neal curvature; intolerance to contact lenses; headache, migraine, dizziness, mentai 
depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

sided de OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
emaies. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg. three weeks an and one week off). 

Attempts to discoritinue or taper medication should be made at three to six month 
intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism —2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest petiod of 10 days' duration. If bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of estrogen therapy necessary 
to produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 Spe ilti rt 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P}, 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the iast five days of estrogen therapy. give an oral pro- 
gestin If bleeding occurs before this regimen is concluded, therapy is discontinued and 
may be resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) -- 1.25 mg daily, cyclically 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every 
four hours for five doses, or 1.25 mg every four hours for five days. l ` 

4. Given chronically: inoperable progressing prostatic cancer— 1.25 to 2.5 mg three times 
daily. ROT Es 

inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period of at least three months. 

Pat ents with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or racurnng 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S P) No. 865 —Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. B66—Each yellow tabiet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 —Each red 
table: contains 0.625 mg in bottles of 100 and 1.000. Also in unit dose package of 100. No. 
B68 —Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 
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‘Detachment of the ut erine cervix in 
association with induced midtrimester - 


abortion - 


BONA T. BURKMAN, M.D. 
MILAGROS F. ATIENZA, M.D. 
THEODORE M. KING, M.D., Pu. D. 


Fertility Control Center of The Johns Hopkins Hospital "T 
Department of Gynecology and Obstetrics of The Johns Coens 
Medical Institutions, Baltimore, Maryland 


PARTIAL and annular diia e of the uterine cer- 
vix during labor have been described as unusual com- 
plications in the obstetric literature.! Although trans- 
verse and vertical lacerations of the cervix are known 
complications of midtrimester elective abortions, cervi- 
cal detachments have not been noted. The purpose of 
this pr esent report is to describe such a detac hmenti in 
a association with a midtrimester induced. abor tion. — 


UA 26-year-old white patient, gravida 2, para 1 -0-0- l, 
Pon] for elective pregnancy termination at an estimated 
18 weeks’ duration of gestation. Her -past medical and 
gynecologic history was unremarkable and she had been de- 
livered vaginally of a term infant without complication previ- 
ously. Abortion was induced by amnioinfusion of 80 gm. of 
urea in 135. c.c. of 5 per cent dextrose and water plus 10 mg. 
of prostaglandin. Fz. At 24 hours after amnioinfusion, oxyto- 
cin at 332. mp per minute was begun due to absence of labor. 
Abortion of the fetus: occurred 31.5 hours after initial am- 
nioinfusion, and cur ettage with the use of local anesthesia for 
placental retention was performed two hours later. The 
operator noted that the anterior cervical lip appeared edema- 
tous and ecchymotic but no laceration was seen. Oxytocin was 


Reprint requests: Dr. Ronald. T. Burkman, Room 151, 
Woman's Clinic, Johns Hopkins Hospital, 601 N. Bradway. 
Baltimore. Maryland 21205. 
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Fig. 1. The only remaining l normal c cer envied tissue Hes 
posteriorly between 4 and 7 o'clock. The anterior cervical lip 
is missing to the level of the internal os sand only vaginal mu- 
cosa can be seen. 


continued until two hours after curettage and, in addition, 
methylergonovine maleate (0.2 mg.) was administered. orally 
three times a day for three subsequent: days - Six hours after 
curettage, the patient was discharged from the hospital. l | 
She presented two weeks later with a history of low-grade — 
fever and uterine cramping of two days' duration. Examina- 
tion revealed partial detachment of the anterior half of the 
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cervix to the level of the internal os. In addition, the patient 
had findings on bimanual examination compatible with mild 
endometritis. She responded to intravenous antibiotics and 
was discharged after four days of treatment. However, due to 
recurrence of fever, she was readmitted three days later for a 
further course of antibiotics and for repeat curettage. At this 
time, total slough of the anterior cervical lip had occurred. 
Following that five-day admission, the patient developed no 
further complications. Examination at six weeks after the 
original abortion procedure revealed absence of anterior cer- 
vical tissue to the level of the internal os (see Fig. 1). 


There are several proposed mechanisms to explain 
the spontaneous occurrence of cervical detachment 
with term deliveries.’ Many of these patients are nul- 
liparous and experience prolonged labors. It is 
theorized that strong uterine contractions drive the 
presenting part, usually the vertex, against a resistant 
cervix. The excessive pressure impairs circulation in 
the distal cervix, and effacement in the presence of 
prolonged labor leads to cervical necrosis. Further 
downward pressure by the presenting part on ischemic 
tissue may then lead to annular cervical detachment. 
Another postulated mechanism to explain partial de- 
tachment is that the anterior cervical lip may become 
trapped between the fetal vertex and the symphysis 
pubis. With resultant ischemia, further uterine con- 
tractions may detach the anterior portion of the cervix. 
Bleeding is seldom a problem since the blood vessels 
are thrombosed. In this case, the injection-abortion 
interval was not inordinately prolonged and the patient 
had had vaginal delivery of a term infant previously. It 
is therefore unclear what mechanism led to the de- 
tachment, but it is unlikely that the cervix was trapped 
against the symphysis pubis due to the small size of the 
fetal vertex. However, one should consider the role of 
infection with its associated vasculitis and localized ves- 
sel thrombosis since at readmission signs and symp- 
toms of uterine infection were present. 

Future childbearing may be impaired following such 
injuries. Although there are no series detailing 
follow-up after spontaneous detachment, Fisher? re- 
ported on seven patients who had undergone surgical 
cervical amputation. The women had carried 21 of 23 
pregnancies successfully before amputation but after- 
ward only seven pregnancies occurred. Four pregnan- 
cies were delivered prematurely with subsequent fetal 
death and the remaining three were delivered via ce- 
sarean section. Fortunately, cervical detachments are 
uncommon in obstetrics and presumably a rarity in as- 
sociation with induced midtrimester abortion. 
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Possible neonatal diazepam withdrawal: 
A case report 


EDUARDO MAZZI, M.D., F.A.A.P. 


Division of Neonatology, Baltimore City Hospitals and The 
Johns Hopkins University School of Medicine, Baltimore, 
Maryland 


SINCE DIAZEPAM is number one, the fourth year in a 
row, of the most commonly prescribed medications in 
the United States, there is little reason to believe that 
newborn infants will be spared from its effects after 
maternal use. 

An example of possible neonatal dizaepam with- 
drawal symptoms is reported; the case was charac- 
terized by marked hypertonia and hyperreflexia with 
progressive and spontaneous resolution by eight 
months of age. 


A female infant, weighing 2,610 grams, was born at 38 
weeks' gestation to a 17-year-old black mother who had been 
ingesting 10 mg. of diazepam every other day for the last four 
months of pregnancy because of moderate emotional disor- 
der. Delivery was spontaneous after uncomplicated preg- 
nancy; Apgar scores were 8 and 10 at one and five minutes, 
respectively. 

Physical examination of the infant in the first 12 hours of 
life revealed an active, alert, and responsive term infant with a 
weight of 2,610 grams, length of 47 cm., and head circumfer- 
ence of 31.8 cm.; the most impressive physical finding was 
generalized muscular hypertonia and hyperreflexia. The re- 
mainder of the physical findings were within normal limits. 

Because of persistent hypertonia, several laboratory inves- 
tigations were carried out. Hematocrit was 52 per cent; serum 
calcium, 9.6 mg. per 100 ml.; glucose, 84 mg. per 100 ml.; 
magnesium, 1.89 mg. per 100 ml.; electrolytes and urinalysis, 
normal. Spinal tap yielded clear fluid with 25 red blood cells, 
one lymphocyte, and a glucose level of 48 mg. per 100 ml., 
with a total protein of 67 mg. per 100 ml. A skull series and 
long bone and chest roentgenography were within normal 
limits. Blood, urine and spinal fluid cultures were all negative. 
Viral titers done twice during a 15 day interval were below 
1:32. Urine drug screening was positive only for ben- 
zodiazepines. An electroencephalogram obtained at nine days 
of age showed burst activity suggestive of a generalized con- 
vulsive disorder; repeated at 16 days it showed excessive fast 
activity, suggesting a drug effect with no seizure discharge. 

The patient remained in the nursery for 10 days without 
any treatment or complication and was then followed very 
closely during the next 26 months. During this time she 
showed a progressive resolution of the muscular hypertonia 
to normal at eight months of age and had normal develop- 
ment and milestones for age. She has had no evidence of 
convulsive seizures, and the electroencephalograms at two 
and twelve months of age were within normal limits. 


This case possibly represents, as such, the first 
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' example of neonatal diazepam withdrawal symptoms 
reported in the literature. There are, however, two 
similar cases of maternal chlordiazepoxide affecting 
the neonate reported in the literature. The case re- 
ported by Bitnun' was characterized by hypotonia fol- 
lowed by hypertonia in an otherwise healthy infant; the 
case reported by Athinarayanan and associates? was 
characterized by late neonatal withdrawal symptoms. 
Hypertonia was the hallmark in the patient reported 
here. Hypertonia can also be seen sometimes in prema- 
ture, small-for-dates infants and in perinatal asphyxia; 
none of these factors was present in this case. Ben- 
zodiazepine derivatives cross the human placenta and 
Cree and associates have demonstrated that a total dos- 
age of more than 30 mg. of diazepam in the 15 hours 
before delivery seems to have an adverse effect on the 
infant, including apneic spells, poor sucking, hypo- 
tonia, hyporeflexia, and hypothermia. Further re- 
ports and studies are needed to evaluate the effect of 
benzodiazepines in the newborn infant and its safety. 


Since submission of this report, three similar cases have 
been described (J. Pediatr. 90: 123, 1977). 
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Prolapse of the uterus during pregnancy: 
A report of two cases and review of 
management 


JAY S. SCHINFELD 


Department of Obstetrics and Gynecology, Hospital of the Albert 
Einstein College of Medicine, Bronx, New York 


UTERINE PROLAPSE rarely complicates pregnancy. 
Keettel’ reported an incidence between 1/ 10,000 and 
1/15,000 deliveries. Appropriate management de- 
pends primarily on the degree of prolapse and the 
length of gestation. Two patients presenting with this 
unusual complication prompted this report. 


B. H., a 48-year-old woman, para 10-0-1-10, whose last 
menstrual period began on March 9, 1974, was seen on De- 
cember 18, 1974, complaining of bright red, painless, vaginal 
bleeding with the “bag of water between her legs.” The pa- 
tient had 10 previous normal deliveries and a spontaneous 
abortion at three months’ gestation. Her past medical history 
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was unremarkable except for mild hypertension. On the pa- 
uent’s first clinic visit at 28 weeks, the cervix was described as 
soft and cyanotic, with evidence of chronic cervicitis. The Pa- 
panicolaou smear was considered Class 1. The rest of the 
antepartum course was unremarkable. 

On December 18, 1974, a beefy, blue-red mass, 6 by 5 by 3 
cm., was noted at the introitus and identified as the anterior 
lip of the cervix (Fig. 1). The cervix was 3 cm. dilated, 1.5 cm. 
thick, and covered by multiple bleeding abrasions. The vertex 
was at the —2 station, and the fetal heart rate was 140 beats 
per minute and regular. Estimated fetal weight was 7 pounds. 

The mass was reposited and held in place by gauze pads. 
Topical antibiotic ointment was instituted for the cervicitis. 
Complete bed rest in the Trendelenburg position was con- 
tinued until December 24, 1974, when the patient went into 
active labor. The cervix was noted to be at the introitus, 
somewhat less cyanotic, and 7 cm. dilated. The vertex was at 
the —3 station. There was dark, thick meconium; the fetal 
scalp pH was 7.35. Shortly thereafter, a 7 pound girl, Apgar 
scores 6 and 9, was delivered spontaneously. Inspection failed 
to reveal fresh lacerations. The patient was seen four weeks 
post partum with first-degree uterine prolapse and a healing 
cervix. 

P. J., a 25-year-old woman, para 2-0-0-2, whose last 
menstrual period began on July 15, 1974, was admitted on 
April 8, 1975 to the antepartum service with a 6 by 5 cm. mass 
protruding from the vagina. The mass was noted to be the 
cervix. The patient had a history of two normal deliveries of 6 
pound infants, and had chronic bronchitis. The gestational 
age was 38 weeks, the fundus measured 32 cm., and the esti- 
mated fetal weight was 6 pounds. The cervix was closed, 
edematous, and nontender. It was replaced into the vagina 
and a ring pessary was utilized to hold it in place. The patient 
stayed at bed rest for one week in the hospital and then was 
discharged. 

She was readmitted on April 22, 1975 with a history of 
ruptured membranes for 18 hours. Spontaneous labor com- 
menced and proceeded to a normal delivery of a boy, 2,470 
grams, with an Apgar score of 9. The mother failed to return 
for her postpartum appointment. 


Over 200 cases of hypertrophy and prolapse of an 
edematous cervix during pregnancy have been re- 
ported. Despite the appearence on inspection, labor 
often proceeds uneventfully. Keettel! reported a 45.7 
per cent normal delivery rate, with forceps required in 
another 27.1 per cent. Duhrssen's incisions were fre- 
quently used and the maternal mortality rate was 6.3 
per cent. The fetal loss was 22.1 per cent in his col- 
lected series. 

Management of this entity clearly depends on gesta- 
tional age, condition of the cervix, and the training of 
the obstetrician. Bed rest and the use of a pessary until 
the fifth month of pregnancy when the uterus rises out 
of the pelvis may be helpful. While an increased rate of 
spontaneous abortion has been noted, there is no evi- 
dence of impaired fertility. 

Once the patient enters labor, arrest of cervical di- 
latation between 5 and 7 cm. has been noted.” Delivery 
by cesarean section or Duhrssen's incisions under di- 
rect vision have been performed. Since these incisions 
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Fig. 1. Patient B. H. Note the anterior wall of the uterus outside the introitus with the bleedi ng cervix 


posteriorly. 


may extend to involve major blood vessels, this ap- 
proach carries the possibility of significant morbidity 
with cervical prolapse of major proportions. 

In summary, prolapse of the uterus may occur in any 
trimester. Antepartun bed rest, a pessary, vaginal pack- 
ing, and strict hygiene are suggested. Labor often 
proceeds spontaneously but preparations should be 
made for rapid intervention. 
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A mesenteric i in pregnancy 


ROBERT G. O'DRISCOLL, M.D. 
JAMES G. SALERNO, M.D. 
ANTHONY C. QUARTRELL, M.D. 
H. STEPHEN FLETCHER, M.D. 
Departments of Obstetrics and Gynecology and Surgery, Saint 
Barnabas Medical Center, Livingston, New Jersey 
A CASE of a mesenteric cyst during pregnancy, repre- 
senting the third such reported case, is presented. Pre- 
operative ultrasonography documented the coexistent 


presence of an intrauterine pregnancy and a pelvic Cys- 
tic mass. 


Reprint requests: Dr. Robert G. O'Driscoll, 95 Northfield 
Ave., West Orange, New Jersey 07052. 


A 31-year-old Philippine woman, gravida 3, para 2, who 
last menstrual period began on May 17, 1975, was admitted 
Saint Barnabas Medical Center on July 11, 1975, with an e 
larging abdominal mass. Two weeks prior to admission, 
nontender, mobile, cystic mass, extending 2 cm. above tl 
umbilicus and seeming to arise from the left lower quadra: 
had been found on physical examination. A qualitative uri 
test for chorionic gonadotropin was positive at that time. / 
ultrasound scan demonstrated a seven- -week intrauterine ge 
tational sac with an anterior cystic mass measuring 16 by | 
cm. (Fig. 1). 

Laparotomy with the use of epidural anesthesia was pé 
formed on the second hospital day because of rapid growth 
the mass. Upon opening of the peritoneal cavity, a large m 
tiloculated cyst and an 8-week-size uterus were found (Fig. í 
The cyst was attached to the small bowel mesentery by mul 
ple thick pedicles. The cyst was removed by sharp and blu 
dissection with: skeletonization of the inferior mesenteric a 
tery which coursed through the cyst. The patient received tv 
units of packed cells during the operation. The postoperati 
Course was essentially Mu dic and | he s was uad) 


mesenteric cyst, lyrptiangioma. : 

The patient's subsequent prenatal course was uneventfi 
On February 15, 1976, she went into spontaneous labor. Fc 
lowing an uncomplicated labor, a low-forceps. delivery of 
healthy 7 pound, 8 ounce male infant was accomplished. 


Six hundred primary mesenteric neoplasms ha 
been reported since the original recognition of the fir 
mesenteric cyst, in 1507, by the Florentine anatomi 
Benivieni. The case presented here represents tł 
third reported mesenteric cyst occuring during pre; 
nancy. a 











Communications in brief 589 — 





Fig. L A longitudinal sonogram of the cyst and the gestational sac. 





Fig. 2. The multiloculated mesenteric cyst is demonstrated at the time of laparotomy. The pregnant 
uterus is seen in the right lower corner, adjacent to the retractor. 


Primary mesenteric tumors originate in the tissue be- 
tween the two layers of peritoneum. The principal 
anatomic feature of importance in the cyst is the clear 
demonstration during laparotomy that it does not arise 
from any organ in the abdominal cavity and, therefore, 


merits the designation “mesenteric.” The etiology of 


mesenteric cysts is thought to be the presence of aber- 
rant islands of lymphatic tissue without access to 


proper drainage or. perhaps, congenital absence of 


drainage of properly positioned lymphoid tissue. 
The most common form of mesenteric cyst occurs 





in the small bowel mesentery and is usually multi- 
loculated. Mesenteric cysts often become adherent 
to intraperitoneal structures and may cause attenua- 
tion of any segment of bowel to which they adhere. 
The complications are those to be expected from 
mechanical factors such as rupture, torsion, and com- 
pression. i 

The cyst characteristically presents as a gradually en- 
larging, painless abdominal mass. The sex distribution 
is equal, with the peak incidence being in the 40 to 50 
year age group. 











Simple enucleation is the treatment of choice, with 


. maintenance of the intestinal vasculature and. in the 


presence of an intrauterine pregnancy, minimal 


. uterine manipulation. 


The prognosis of mesenteric Cysts is excellent, with 


recurrence being rare. In this case, as in. both previ- 
^. ously reported cases," ? the patient was delivered of a 
- healthy infant. | 
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Low-dose heparin. for prevention of 


thromboembolic disease in pregnancy 


HAROLD F. BASKIN, M.D., MAJOR, 
USAF, MC 

JAMES M. MURRAY, M.D., 
USAF, MC © 
ROBERT E. HARRIS, M.D., PH.D., 
COLONEL, USAF, | MC 


MAJOR, 


Department of Obstetrics and Gynecology, W ilford Hall United 
States Air Force Medical € enter, Lackland Air Force Base, 
Texas 


A PREGNANT woman with thromboembolic disease 
prior to or during pregnancy has an increased risk of 
recurrence during that pregnancy and for at least six 
weeks post partum. Prevention of recurrences of 
thrombotic episodes during pregnancy is essential in 
order to lower the maternal mortality rate, but 
prophylaxis with full anticoagulation is hazardous to 
both mother and fetus. Low-dose heparin, utilized 
successfully to prevent. thromboembolic disease ane 
deaths from pulmonary embolus in surgical patients,’ 

has been instituted by the Obstetrics Service of Wilford 
Hall United States Air Force Medical Center for preg- 
nant patients with a past history of thromboembolic 


< disease. The experience gained from these patients 


forms the basis of this report. 
From June 1, 1975, to May 31, 1976, at the initial 


5 abstetric clinic visit, 2,000 patients were screened for a 


history of previous thromboembolic disease. Seven pa- 


tients (0.35 per cent) with this history were identified 


and selected to have low-dose heparin prophylaxis 


therapy during the gestation (Table I). Each patient 
was taught by the nurses on the obstetric unit (three as 


The opinions expressed in this manusc ript are those of the 


authors and not necessarily those of. the United States Air 


Force or the Department of Defense. 
Reprint requests: Dr. Harold F. Baskin, 2400 24th Loop, 


E ie Kirdand AFB, New Mexico 87116. 
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inpatients and four as outpatients) to self-administer 
0.25 ml. of heparin (20,000 U. per milliliters—1.e., 
5,000 U. per dose) subcutaneously in the abdominal 
wall. Heparin was administered for the duration of 
pregnancy and for six to eight weeks post partum at 12 
hour intervals. The patients were examined every one 
to two weeks in the high-risk obstetric clinic by the 
same group of physicians. Prothrombin and partial 
thromboplastin time determinations, obtained at each 
visit, remained normal for all seven patients. The pa- 
tients were instructed to report immediately any bleed- 
ing episodes from any site. No- complication: attribut- 
able to heparin occured. during. pregnancy, labor, or 
delivery, and there was no clinical evidence of recur- 
rent thrombophlebitis or pulmonary embolism. 

Pulmonary embolism remains a common cause of 
maternal death. The risk of recurrence of throm- 
boembolism during pregnancy and the postpartum 
period varies from 9 to 12 per cent of patients with. 
previous deep-vein thrombophlebitis. Thus, prophy- - 
laxis is indicated for high-risk patients. Heparin does 
not cross the placenta and is not hazardous to the fe- 
tus; no cases of malformation have been reported. 
Heparin has been used during: pregnancy for long- 
teri) treatment of thrombophlebitis, for pulmonary 
embolism, and as prophylaxis for patients with pros- 
thetic heart valves. For these. situations, subcutane- 
ous heparin injections achieve effective levels of hep- 
arin in the circulation. However, ‘full-dose heparin 
may not be safe for outpatient: use by some patients, 
who may then require prolonged hospitalization for 
therapy. With full anticoagulating doses (or acciden- 
tal overdosage), the: potential: exists for associated 
morbidity, such as antepartum hematuria and uterine 
bleeding as well as vaginal and episiotomy hematomas. 

The risk of full-dose heparin. therapy may be 
avoided by low-dose therapy. Bonnar,’ studying the 
effect of heparin for both prophylaxis and: treatment 
of thromboembolic disease and pregnancy, ha: found — 
that a heparin dosage. of 5,000 U. at intervals of eight 
to 12 hours in late pregnancy does not produce detect- 
able levels of heparin in the plasma in many patients. 
Variations in plasma levels have necessitated 10,000 U. 
per 12 hours to maintain a plasma’ level between 0.1 
and 0.4 U. per milliliter in late pregnancy. Although 
the optimal dose of heparin for prophylaxis during 
pregnancy is not known, 5,000 U. every eight hours 
produces peak heparin. levels, varying between 0. 2 and 
0.8 U. per milliliter in obstetric patients. When heparin 
levels are above 0.5 U. per milliliter, bleeding complica- 
tions have occurred? — | 

Low-dose heparin therapy has been shown to re- 
quire no laboratory controls to regulate dosage and has 
not been associated with bleeding problems in the 
nonobstetric patients. Yet, the data of Bonnar? em- 
phasize the need for careful hematologic monitoring of 
the obstetric patient receiving heparin therapy. Our 
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‘Tenth Annual North Memorial Medical Center. 
. Ob-Gyn Symposium BE. 
"The Tenth Annual North Méinórial Medical Center 


iu | Ob-Gyn Symposium will be held December 2. 1977, at 


. the North Memorial Medical Center, 3220 Lowry Av- 
| “Minneapolis, | Minnesota 55422. Drs. 

Joseph Massee and Richard L. Jackson, Chairmen of 
the Symposium, announce the’ following: speakers: 


.— Frederick Y. L. Lee, M. D, T ulane University, New Or- 
leans, Louisiana, Philip B. Mead, M.D., The University | 


_of Vermont, Burlington, Vermont, William J. Ledger, 
M.D., University of Southern California, Los Angeles, 


and John Adriani, M.D., Charity Hospital, New Or- 


~~ leans, Louisiana. One other T will be announced 
ata later date. 


For information, please. contact: Ms. Jean Penner, 


Memorial Medical Center, 3220 Lowry A 
“neapolis, Minnesota. 55499. ESI (9m 588- 
(0616. "E | 


Seventh Obstetric Anesthesia Conference 


The Seventh Obstetric Anesthesia Conference will 


be held at the Mar pow Hotel, Marina Del Rey, Califor- 
nia, on March 24-25, 1978, and at the Hyatt Hotel, 
Waikiki, 1 Hawaii, on 1 March 26- 30, 1978. | 





David A. Canel, C hicago, Illinois, 


F Ob-Gyn Symposium. Secretary, Administration, North | 
ive. N., Min- 


Gynecologists Foundation announces thatit. 


A complete program or further information can be 
obtained by writing to: John. S. McDonald, M.D., 
Obstetric Anesthesia, Box B113, 4200 E. Ninth Ave., 
Denver, Colorado 80262. Telephone: (303) 394-8275. 


First Annual Postgraduate Course on Advances 
in Obstetrics and Gynecology 


The First Annual Postgraduate. Course on Advances. " 
in Obstetrics and Gynecology will be held: February 
15-17, 1978, at the Scottsdale Hilton Hotel, Scottsdale, x 
Arizona. The Course is ‘co-sponsored | by. the Phoenix. ; 
Obstetric/Gynecologic Society and the Department of | 
Obstetrics and. Gy ada Ui Maric s County General i 
Hospital. 

For further information contact: Dis ohn V. Kelly, ^ 
Chairman, Department of Obstetrics and Gynecology, zm 
Mari icopa County General Hospital, : 2601 E. Roosevelt, 
Phoenix, Arizona 8 5008. Telephone: (602) 267-5444. 


Withdrawal of “Foundation Prize Thesis” award 


The. American | Association - of. ‘Obstetri ic ians and - 
ds with. — 
"award: for the 
T ent of. this 7 








an aw wing. its "Foundation: Prize Thesis 







award: published P the “AMERICAN JOURNAL. OF 
P | 


OBSTETRIC S AND Gy NE COLOGY (129; 353, 
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an international journal - iue 





‘Announcing an innov vative and authoritative journal. covering ‘the rapidly growing add o 
andrology. Headed by leading international androl ogists, ARCHIVES OF ANDROLOG) 


provides the accurate and contemporary coverage that the field of andrology has beei 
calling for. | 


Publishing research. papers. review articles and short communications | in areas of reproduc 
tion, fertlity and regulation and infertility in the human and ani imal male. the journal cover 
these specific aspects of andrology: ee "m 





e anatomical * morphological * ultrastructural e genetic * molecular 

° biochemical © clinical * psychiatric e surgical * pharm acological * endo- 
crinological * immunological e neurological ° microbiological * pathological 
* fertility regulation * contraception | 


Editor-in- hief 
E.S.E. Hafez 
C.S. Mott Center for Human Growth and: Development 
Wayne State Unive 














Editorial hourd 
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Lethal to monilia 


IN MONILIASIS 
BETADINE Microbicides 











Gentle to patients 





Vaginitis Regimen 


High cure rate... rapid symptomatic relief 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 
Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 


VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 


gram-positive and gram-negative 


bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for brief summary. 
A8795 189777 





BETADINE: Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag or 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) D engem squeezable, plastic syringe 
bottle 

(3) Anatomically-correct cannula 

(4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart cf lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Based on a review of this drug by the National 
Academy of Sciences — National Research Council 
and/or other information, FDA has classified the 
| indications as follows: possibly effective for use 
in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 








Precaution 

Jf irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 
© Copyright 1977. The Purdue Frederick Company/Norwalk, Conn. 06856 
189777 A8795 


Intrauterine Progesterone 
Contraceptive System 


Release rated 65 ig/day progesterone for | year. 


BRIEF SUMMARY 
INDICATION 
The Progestasert' system is indicated for contraception 


CONTRAINDICATIONS 

Pregnancy or suspicion of pregnancy. abnormalities of the uterine 
cavity. acute pelvic intiammatory disease or history of repeated 
pelvic inflammatory disease, postpartum endometrntis or infected 
abortion in the past 3 months: uterine or cervical malignancy. un- 
explained genital bleeding unti suspicion of cancer is ruled out 
acute cervicitis 


WARNINGS 

A. Pregnancy 

1 Septic abortion. Recent reports have indicated an increased 
incidence of septic abortion, associated in some instances with 
Septicemia. septic shock and death in patients becoming pregnant 
with an intrauterine device (IUD! in place in some cases. the an 
tial symptoms have been insidious and not easily recognized ff 
pregnancy should occur with a Progestasert® system in situ n 
should be removed if the thread ts visible or. if removal proves to 
be or would be difficult, interruption of the pregnancy should be 
considered and offered as an option if the patient elects to mam- 
tain the pregnancy and the system remains in situ. she shall be 
warned of the increased risk of sepsis and be followed with close 
vigitance 

2 Congenital anomalies Systemicaily administered sex steroids 
including synthetic progestational agents. nave been associated 
with an increased risk of congenital anomalies including cardio- 
vascular anomalies Such effects have not been reported with 
progesterone itself which is produced in large concentrations 
during pregnancy 

3 Ectopic pregnancy A pregnancy that occurs while a patient is 
wearing an IUD is much more likely to be ectopic in nature There- 
fore. such patients in whom pregnancy occurs should be carefully 
evaluated 


B. Severe Pelvic infection 

Occasionally serious pelvic infection may occur with an 1UD i6 
situ Under such circumstances the IUD should be removed. ap- 
propriate bacterialogical studies done. and appropriate antibiotic 
treatment instituted 


C. Perforation 

Perforation of the uterus may occur if this occurs. the device 
should be removed Local inflammatory reaction with abscess tor- 
mation is a possibiiy if an IUD is left in the abdomen Cervical 
perforation. often asymptomatic has also been reported. if such 
occurs. the device should be removed 


PRECAUTIONS AND ROUTINE EXAMINATIONS 
A. Patient Examination 


The physician should make a determination that the patient is ot 
pregnant The possibility of insertion in the presence of an exist- 
ing undetermined pregnancy is reduced if insertion is performed 
during or shortly following a menstrual penod The system shouid 
not be inserted postpartum or postabortion untd invatution of the 
uterus has been completed Pnor to insertion. a pelvic examina- 
tion. pap smear and gonorrhea culture should be done Sound the 
uterus prior to insertion and exercise care to avoid perforation. Dc 
not use excessive force The patient should be told that same 
bleeding or cramps may occur during the first few days after inser: 
tion. if these symptoms continue or are severe. she should report 
to her physician She should be cautioned not to pull on the 
threads. which would displace the system 


B. Requirements for Continuation and Removat 

The Progestasert' system must be replaced each year There is 
no evidence of decreasing contraceptive efficacy with time before 
one year. but the contraceptive effectiveness of the Progestasert* 
system after one year has yet to be established Therefore, the pa- 
tientshould be informed of the known duration of the contraceptive 
efficacy and be advised to return in one year for re-examination. 
removal and possible reinsertion 

The Progestasert^ system should be removed for the following 
medical reasons Menorrhagia and/or metrorrhagia producing 
anemia; uncontrolled pelvic infection, intractable pain. often ag- 
gravated by intercourse; pregnancy, if the thread is visible: uterine 
or cervical malignancy. uterine or cervical perforation. an increase 
in tength of thread extending from the cervix. or any other indica. 
tion of partial system expulsion 


C. Continuing Care of Patients Using the 

Progestasert’ System 

Patients should be re-examined and evaluated within three 
months after Progestasert" system insertion 

Routine annual examination, removal of the Progestasert* System. 
and reinsertion of a new Progestasert’ system along with appro- 
phate medical and laboratory evaluation should be carried out 


ADVERSE REACTIONS 

Reported adverse reactions include: Endometritis, spontaneous 
abortion. septic abortion, septicemia. perforation of uterus and 
cervix, peivic infection. cystic masses in pelvis, abdominal adhe- 
sions. intestinal obstruction, cervical erosion. vaginitis. Ieukor- 
rhea, cystitis. pregnancy. ectopic pregnancy. uterine embedment. 
difficult removal. complete or partial expulsion. intermenstrua! 
spotting. prolongation of menstrual flow, anemia, amenorrhea or 
delayed menses. pain and cramping, backaches, dyspareuria. leg 
pain or soreness. weight loss or gain, nervousness. bradycardia 
and syncope secondary to insertional pain 


DOSAGE AND ADMINISTRATION 

A single Progestasert" system is ta be inserted into the uterine 
cavity (see Precautions section} Present information indicates 
that the contraceptive effectiveness of the system is retained for 
one year and the system must be replaced one year affer insertion 


HOW SUPPLIED 
Available in cartons contaming six sterile systems (Progestasert* 
system with an inserter) 


CLINICAL STUDIES 

Different event rates have been recorded with the use of different 
contraceptive methods Inasmuch as these results are usually de- 
rived from separate studies conducted by different investigators 
in Several population groups. they cannot be compared with pre- 
cision Furthermore, event rates tend to be lower as clinical 
experience is expanded. possibly due to retention in the clinical 
study of those patients who accept the treatment regimen and do 
not discontinue due to adverse reactions or pregnancy. In clinical 
inais sponsored by Alza with the Progestasert" system, use- 
effectiveness was determined for parous and nulliparous women 
by the life table method {Rates are expressed as events per 100 
women through 12 months of use.) This experience is based on 
45.848 woman-months of use with 5.495 women. o! whom about 
25% were nulbparous. 2.157 women completed 12 months of use 


Nulli - 
Parous parous 
Pregnancy 19 25 


Expulsion 34 75 
Medical Removals 


123 164 
Continuation Rate 794 709 
CAUTION 





A contraceptive 

you can feel comfortable an 
confident in inserting... 

she can be comfortable and 
confident in using. 
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-4 WARNINGS The use of oral contraceptives is associated with increased risk 
| Of Several serious conditions including thromboembolism, stroke, myocardial 
; [ infarction, fiver tumors, gall bladder disease and hypertension. Practitioners 
i Epreseribing oral contraceptives should be familiar with the following informa- 
| tion relating to these risks. 


= 1. Thromboembolic Disorders and Other Vascular Problems: An increased 
-Fisk of thromboembolic and thrombotic disease associated with the use of 
,. Ofal contraceptives is well established. One study in Great Britain demon- 
A- Strated an increased relative risk for fatal venous thromboembolism: two 
. British and three American studies demonstrated an increased relative risk 
-for non-fatal venous thromboembolism. Two American studies demon- 
~ Strated an increased relative risk for hemorrhagic and thrombotic stroke, 
"which had not been shown in prior British studies. These studies estimate 
that users of oral contraceptives are 2 to 11 times more likely than nonus- 
= efS to develop these diseases without evident cause than are nonusers. 
Overall excess mortality due to pulmonary embolism or stroke is on the 
. order of 1 to 3.5 deaths annually per 100,000 users and increases with 
; age. In a collaborative American study of cerebrovascular disorders in 
“women with and without predisposing causes, it was estimated that the 
-fisk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
s and the risk of thrombotic stroke was 4 to 9.5 times greater in users than 
_ dn nonusers. An increased risk of myocardial infarction associated with the 
„use Of oral contraceptives has been reported, confirming a previously 
.. Suspected association. These studies, conducted in the United Kingdom. 
_ found, as expected, that the greater the number of underlying risk factors 
.for coronary artery disease (cigarette smoking, hypertension, hyper- 
` cholesterolemia, obesity, diabetes, history of preeclamptic toxemia) the 
-higher the risk of developing myocardial infarction, regardless of whether 
- the patient was an oral contraceptive user or not. Oral contraceptives, 
‘however, were found to be an additional risk factor. The annual excess 
: case rate of myocardial infarction (fatal and nonfatal) in oral contraceptive 
; USers was estimated to be approximately 7 cases per 100,000 women 
users in the 30-39 year age group and 67 cases per 100,000 women users 
“Min the 40-44 age group. in an analysis of data derived from several 
“National adverse reaction reporting Systems, British investigators con- 
“Cluded that the risk of thromboembolism including coronary thrombosis is 
-: directly related to the dose of estrogen used in oral contraceptives. Prepa- 
rations containing 100 mcg. or more of estrogen were associated with a 
higher risk of thromboembolism than those containing 50-80 mcg. of 
“estrogen. Their analysis did suggest, however, that the quantity of estro- 
«gen may not be the sole factor involved. This finding has been confirmed 
«im the United States. Careful epidemiological studies to determine the 
“degree of thromboembolic risk associated with el a oral con- 
“traceptives have not been performed. Cases of thromboembolic disease 
. have been reported in women using these products, and they should not 
be presumed to be free of excess risk. The risk of thromboembolic and 
"thrombotic disorders, in both users and nonusers of oral contraceptives, 
increases with age. Oral contraceptives have been considered an indepen- 
Gent risk factor for these events. The available data from a variety of 
-SOurces have been analyzed to estimate the risk of death associated with 
“various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e.g.. 
thromboembolic and thrombotic disease in the case of oral contracep- 
tives} plus the risk attributable to pregnancy or abortion in the event of 
method failure. This latter risk varies with the effectiveness of the con- 
-traceptive method. The findings of this analysis are shown in Table 5. The 
Study concluded that the mortality associated with all methods of birth 
control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40 who smoke, and that the lowest mortal- 
y is associated with the condom or diaphragm backed up by early 
abortion, The study also concluded that oral contraceptive users who 
Smoke, especially those over the age of 30, have a greater mortality risk 
“than users who do not smoke. 
. TABLE 1. The annual number of deaths associated with control of fertility 
„ahd no control per 100,000 nonsterile women by regimen of control and 
:age of women are: 









1519 20-24 25-29 30-34 35-39 40-44 
No method 5.5 7193 719 


5.2 7.1 140 193 2139 
"Abortion only 23 25 25 52 98 66 
nonsmokers 1.3 1.4 1.4 2.2 4.5 3.1 
‘Pilkonly-smokers 1.5 1.6 16 108 134 589 
HDs only 1.1 1.2 1.2 1.4 1.6 1.4 
Traditional 
‘contraception only 1.1 1.4 19 37 47 840 
Traditional 
contraception 
and abortion 03 04 04 08 14 08 


The risk of thromboembolic and thrombotic disease associated with 
oral contraceptives increases with age after approximately age 30 
and, for myocardial infarction, is further increased by cigarette 
Smoking, hypertension, hypercholesterolemia. obesity, diabetes, oF 
history of preeclamptic toxemia. The risk of myocardial infarction in 
tal contraceptive users is substantially increased in women age 40 
and over, especially those with other risk factors. The use of oral 
contraceptives in women in this age group is not recommended. The 
physician and the patient should be alert to the earliest manifesta- 
tions of thromboembolic and thrombotic disorders (e.9., throm- 
bophlebitis, pulmonary embolism, cerebrovascular insufficiency, 
coronary occlusion, retinal thrombosis, and mesenteric throm- 
bosis). Should any of these occur or be suspected, the drug should 
be discontinued immediately. A four- to six-fold increased risk of 
post-surgery thromboembolic complications has been reported in 
oral contraceptive users. If feasible, oral contraceptives should be 
discontinued at least 4 weeks before surgery of a type associated 
with an increased risk of thromboembolism or protonged immobili- 
zation. 2. Ocular Lesions: There have been reports of neuro-ocular 
lesions such as optic neuritis or retinal thrombosis associated with 
the use of oral contraceptives. Discontinue oral contraceptive medi- 
cation if there is unexplained, sudden or gradual, partial or complete 
loss of vision; sudden onset of proptosis or diplopia; papilledema; or 
retinal vascular lesions; and institute appropriate diagnostic and 
therapeutic measures. 3. Carcinoma: Long-term continuous admin- 
istration of either natural or synthetic estrogen in certain animal 
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post menopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry cf cases of adenocar- 
cinoma of the endometrium in women under 40 on oral contracep- 
tives. Of the cases found in women without predisposing rísk factors 
for adenocarcinoma of the endometrium (e.g., irregular bleeding at 
the time oral contraceptives were first given, polycystic ovaries), 
nearly ail occurred in women whe had used z sequential orai con- 
traceptive. These products are no longer marketed. No evidence has 
been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or progestin-only oral contracep- 
tives. Several studies have found no increase in breast cancer in 
women taking oral contraceptives or estrogens. One study, how- 
ever, while also noting no overall increased risk of breast cancer in 
women treated with oral contraceptives, found an excess risk in the 
subgroups of oral contraceptive users with documented benign 
breast disease. A reduced occurrence of benign breast tumors in 
users of oral contraceptives has been well documented. In sum- 
mary, there is at present no confirmed evidence from human studies 
of an increased risk of cancer associated with oral contraceptives. 
Close clinical surveillance of all women taking oral contraceptives is. 
nevertheless, essential. in all cases of undiagnosed persistent or 
recurrent abnormal vaginal bleeding. appropriate diagnostic meas- 
ures should be taken to rule out malignancy. Women with a strong 
family history of breast cancer or who have breast nodules. fibrocys- 
tic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives instead of 
other methods of contraception. 4. Liver Tumors: Sudden severe 
abdomina: pain or shock may be due to rupture and hemorrhage of a 
liver tumcr. There have been reports associating benign or malig- 
nant liver tumors with oral contraceptive use. This has been reported 
in short-term as well as long-term users of oral contraceptives, 
ge one Study relates risk with duration of use of the contracep- 
tive. Although it is an uncommon lesion, it should be considered in 
women presenting with an “acute abdomen". The tumor may cause 
Serious or fatal hemorrhage. Patients with liver tumors have demon- 
Strated variable clinical features which may maxe preoperative diag- 
nosis difficult. Some cases presented because of right upper quad- 
rant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage, Routine radiological and laboratory 
studies may not be helpful. Liver scans may clearly show a focal 
defect. Hepatic arteriography may be a useful procedure in diagnos- 
ing primary liver neoplasm. 5. Use in Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring: The use of female 
Sex hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to ciethylstilbestrol, a 
nonsteroidal estrogen, have an increased risk of developing in later 
life a form of vaginal or cervical cancer that is ordinarily extreme! 
rare. This risk has been estimated as not greater than 4 per 1,0 
exposures. Although there is no evidence at the present time that 
oral contraceptives further enhance the risk of developing this type 
of malignancy, such patients should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods 
of contraception. Furthermore, a high percentag3 of women exposed 
to diethyistilbestrol (from 30 to $0%) have teen found to have 
epithelial changes cf the vagina and cervix. Although these changes 
are histologically benign, it is not known whether this condition is a 
precursor of vagina! malignancy. Although similar data are not avail- 
able with the use of other estrogens, it cannot be presumed that they 
would not induce similar changes. Several reports suggest an asso- 
ciation between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb- 
reduction defects. One case contro! study has estimated a 4. 7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of 
these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of timb-reduction defects in 
exposed fetuses is somewhat less than one in ~ 000 live births. In 
the past, female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion. There is consid- 
erable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestins 
are effective for these uses. There is some evidence that tripioidy 
and possibly other types of polyploidy are increased among abor- 
tuses from women who become pregnant soon after ceasing oral 
contraceptives. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of Ma ur conceived soor after stopping oral 
contraceptives is unknown. It is recommended that for any patient 
who has missed two consecutive periods, pregnancy shouid be 
ruled out before continuing the contraceptive recimen, If the patient 
has not adhered to the prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the "irst missed period, 
and further use of oral contraceptives should be withheld until preg- 
nancy has been ruled out. If pregnancy is confirmed, the patient 
Should be apprised of the potential risks to the fetus and the advisa- 
bility of continuation of the pregnancy should be discussed in the 
light of these risks. !t is also recommended that women who discon- 
tinue oral contraceptives with the intent of beccming pregnant use 
an alternate form of contraception for a perioc of time before at- 
tempting to conceive. Many clinicians recommend 3 months. The 
administration of progestin-only or progestin-estrogen combina- 
tions to induce withdrawal bleeding should not be used as a test of 
pregnancy. 6. Gall Bladder Disease: Studies repcrt a doubling of the 
risk of surgically confirmed gall bladder disease in users of orai 
contraceptives or estrogen for 2 or more years. 7. Carbohydrate and 
Lipid Metabolic Effects: A decrease in glucose tolerance has been 
Observed in a significant percentage of patients on oral contracep- 
tives. For this reason, prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives. An increase 
in triglycerides and total phospholipids has besn observed in pa- 


tients receiving oral contraceptives. The clinical significance of this 


finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with oral coatraceptive use. In 
some women, hypertension may occur within a few months of be- 
ginning oral contraceptive use. [n the first year of use, the pu 
lence of women with hypertension is low in users and may be no 
higher than that of a comparable group of nonusers. The prevalence 
in users increases, however, with longer exposure, and in the fifth 
Ke of use is two and a halfto three times the reported prevalence in 
he first year. Age is also strongly correlated with the development of 
hypertension in oral contraceptive users. Women who previously 
have had hypertension during pregnancy may be more likely to 
develop elevation of blood pressure when given oral contraceptives. 
9. Headache: The onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrant, persistent, or 
severe, requires discontinuation of oral contraceptives and evalua- 
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nodules, benign and malignant, in dogs. In humans, three case- 
Contro! studies have reported an increased risk of endometrial car- 
cinoma associated with the prolonged use of exogenous estrogen in 
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discontinuing oral contraceptives. In breakthrough bleeding. as in 
all cases of irregular Perg fom the vagina, nonfunctional causes 
should be borne in mind. in undiagnosed persistent or recurrent 


abnormal bleeding from the vagina, adequate diagnostic measures 
are indicated to rule out pregnancy or malignancy. 1f pathology has 
been excluded, time or a change to another formulation may solve 
the problem. Changing to an oral contraceptive with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregu; 
larity, should be done only if necessary since this may increase the 
risk of thromboembolic disease. Women with a past history of 
oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to 
become amenorrheic after discontinuation of oral contraceptives. 
Women with these preexísting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. 11. 
infertility: There is evidence of impairment of fertility in women 
discontinuing oral contraceptives in comparison with those discon- 
tinuing other methods of contraception. The impairment appears to 
be independent of the duraticn of use of the preparations. While the 
impairment diminishes with time, there is still an appreciable differ- 
ence in the results in nulliparous women for the oral contraceptive 
and non-orai contraceptive groups 30 months after discontinuation 
of birth control. For poni women the difference is no longer ap- 
parent 30 months after cessation of contraception. 12. Ctopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However. in oral contraceptive failures, the 
ratio of ectopic to intrauterine pregnancies is higher than in women 
who are not receiving oral contraceptives, since the drugs are more 
effective in preventing intrauterine than ectopic pregnancies. The 
higher ectopic-intrauterine ratio has been reported with both combi- 
nation products and progestin-only oral cont;aceptives. 13. Breast 
Feeding: Oral contraceptives given in the postpartum period interfere 
with lactation. There may be 2 decrease in the quantity and quality of 
the breast milk. Furthermore. a small fraction of the hormonal 
agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. The effects, if any, on the breast fed 
Child have not been determined. If feasible, the use of oral con- 
traceptives should be deferred until the infant has been weaned. 
PRECAUTIONS GENERAL 1. A complete medical and family history 
should be taken prior to the initiation of oral contraceptives. The 
pretreatment and periodic physical examinations should include 
special reference to blood pressure, breasts, abdomen and pelvic 
organs, including Papanicolaou smear and relevant laboratory tests. 
As a general rule, oral contraceptives should not be prescribed for 
longer than 1 year without another physical examination being per- 
formed. 2. Under the influence of estrogen-progestogen prepara- 
tions, preexisting uterine leiomyomata may increase in size. 3. Pa- 
tients with a history of psychic depression should be carefully ob- 
served and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral 
contraceptives should stop the medication and use an alternate 
method of contraception in an attempt to determine if the symptom 
is drug related. 4. Oral contraceptives may cause some degree of 
fluid retention. They should be prescribed with caution. and only 
with careful monitoring, in patients with conditions which might be 
aggravated by fluid retention, such as convulsive disorders, mi- 
graine syndrome, or cardiac or renal insufficiency. 5. Patients witha 
past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice while receiving oral contraceptive therapy. if 
jaundice develops in any patient receiving such drugs, the medica- 
tion should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7. Oral contraceptive 
users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown, 8. Serum folate levels may be de- 
pressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the inci- 
dence of folate deficiency increases with increasing gestation, it is 
possible that if a woman becomes pregnant shortly after stopping 
oral contraceptives, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 9. 
The pathologist should be advised of oral contraceptive therapy 
when relevant specimens are submitted. 10. Certain endocrine and 
liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives. For example: a. Increased 
sulfobromophthalein retentior. b. Increased prothrombin and fac- 
tors Vil, VIH, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid 
binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by coi- 
umn, or T4 by radioimmunoassay. Free T3 resin uptake is de- 
creased, reflecting the elevated TBG. free T4 concentration is unal- 
tered. d. Decreased prognane excretion. e. Reduced response to 
metyrapone test. DRUG INTERACTIONS A reduced efficacy and in- 
crease in incidence of breakthrough bleeding have been reported in 
oral contraceptive users treated concomitantly with rifampicin. It 
has been suggested that similar effects may occur with barbiturates, 
phenylbutazone, phenytoin, ampicillin and related drugs. CAR- 
CINOGENESIS See Warnings section for information on the car- 
cinogenic potential of oral contraceptives. PREGNANCY ADM 
category X. See Contraindications and Warnings. NURSIN 
MOTHERS See Warnings. ADVERSE REACTIONS An increased risk 
of the following serious adverse reactions has been associated with 
the use of oral contraceptives (see Warnings): thrombophlebitis, 
pulmonary embolism, coronary thrombosis, cerebral thrombosis, 
mesenteric thrombosis, liver tumors, cerebral hemorrhage, hyper- 
tension, gall bladder disease, congenital anomalies, neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. The following 
adverse reactions have been reported in patients receiving oral con- 
traceptives and are believed to be drug related: nausea and vomiting 
(usually the most common adverse reactions, occurring in approxi- 
mately 10% or less of patients during the first cycle. Other reactions, 
as a general rule, are seen much less frequently or only occasion- 
ally ), gastrointestinal symptoms (such as abdominal cramps and 
bloating), breakthrough bleeding, spotting, change in menstrua! 
flow, dysmenorrhea, amenorrhea during and after treatment, infertii- 
ity after discontinuance of treatment, edema, chloasma or melasma 
which may persist, breast changes: tenderness, enlargement, and 
secretion, change in weight (increase or decrease), change in cervi- 
cal erosion and cervical secretion, possible diminution in lactation 
when given immedately, postpartum cholestatic jaundice. migraine, 
increase in size of uterine leiomyomata, rash (allergic), mental de- 
pression, reduced tolerance to carbohydrates, vaginal candidiasis. * 
he following adverse reactíons have been reported in users of oral 
contraceptives, and the association has been neither confirmed or 
refuted: premenstrual-like syndrome, intolerance to contact lenses. 
change in corneal curvature (steepening), cataracts, changes in 
libido, chorea, changes in appetite. cystitis-like syndrome, head- ` 
ache, nervousness, dizziness, hirsutism, loss of hair, erythema mul- 
tiforme, erythema nodosum, hemorrhagic eruption, vaginitis, por- 
phyria, impaired renal function. "n 
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The anguish associated with cancer is compounded 
by the cancer quack. False hopes—harmful delays— 
devastating expenses—deceptive diagnoses—loss of 
life—these are hazards facing the cancer patient 
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The problem: how to divert the patient 
from this tragic encounter. 
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fight against cancer quackery. 
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To trigger grass-roots action, we have 
formulated a model State Cancer Remedy 
Act designed to control the promotion and 
sale of unproven methods of cancer 
management. This has helped to inspire | 
some 20 states to enact or consider | m 
legislation against cancer quackery—with aa 
active support from the medical 
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progestogen. 
: And what it 
_ has to offer. _ 


ES — Choosing an oral contraceptive has 

~ usually been based on the estrogen level more 
? than on the progestogen. But combination 
"coral contraceptives are balances of estrogen 

_ and progestogen. And the progestogen com- 
_ ponent provides an important basis for evalu- 
ation, too. 

— . Low dose Ovral and even lower dose 

T Eo/Ovral provide levels of estrogen which 

* seem to be suitable for most oral contraceptive 
T candidates. Equally important, both Ovral and 
T Lo/Ovral contain norgestrel: a unique pro- 
[eto available only from Wyeth 































boratories. 
| -Norgestrel. Pharmacoloaically distinct. 
T Unlike other progestogens in current use, 
T biological assays have shown noraestrel to be 
ES inherently non-estrogenic. It apparently does 
EN not convert to estrogen in vivo. And its pro- 
EE nounced anti-estrogenic effect produces 
ESSE a thick cervical mucus which may also 
ENS contribute to its contraceptive 
E efficacy 
ES Norgestrel. A highly effective 
m progestogen. 
E Supporting the integrity of 
the endometrium, of course, is a 





primary role of progestogen in combination oral 
contraceptives. Clinical evidence has shown nor- 
gestrel meets this demand well even at a very 
low dose. 
Norgestrel. Combined with ethinyl estradiol 
for confidence and comfort. 

The estrogen-progestogen ratio that is 
provided in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products: 
Low dose (50 mca) Ovral* and 
lower dose (30 mca) Lo/Ovral* 


*Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Warnings, Precautions, Adverse Reactions, etc. 
in the accompanying IN BRIEF should be carefully considered. 


See important information on following page. 
Wyeth Laboratories 


| l l Philadelphia, Pa. 19101 
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with 0.05 mg ethinyl estradiol. 
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Each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. 


Copyright ©1977, Wyeth Laboratories, Div. of Al IPC, N.Y., N. Y 
All rights reserved 
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lebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary artery disease. 4. Known or 

Suspected carcinoma of the breast. 5. Known or suspected estrogen dependent neoplasia. 6. Undiag: 

voted abnormal genital bleeding. 7. Known or suspected pregnancy (see Waming No. 51. 
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and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
tudies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
at users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
without evident cause. Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
to 3.5 deaths annually per 100.000 users and increases with age. In a collaborative American study of 
:erebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
if hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
was 4 to 9 5 times greater in users than in nonusers. 
An increased risk of myocardial infarction associated with the use of oral contraceptives has been 
reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 
' found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 
.. (cigarette smoking. hypertension, hypercholesterolemia, obesity, diabetes. history of preeclamptic 
oxemia) the higher the risk of developing myocardia! infarction. regardless of whether the patient was 
; an oral-contraceptive user or not. Oral contraceptives, however. were found to be a clear additional risk 
- factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
nd 67 cases per 100.000 women users in the 40-44 age group. 
an analysis of data derived from several national adverse-reaction reporting systems. British investi 
ators concluded that the risk of thromboembolism. including coronary thrombosis, is directly related 
the dose of estrogen used in oral contraceptives. Preparations containing 100 meg er more of estrogen 
ere associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 
heir analysis did suggest. however. that the quantity of estrogen may not be the sole factor involved. 
"his finding has been confirmed in the United States. Careful epidemiological studies to determine 
degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 
irmed, Cases of thromboembolic disease have been reported in women using these products, and 
yshould not be presumed to be free of excess risk. 
risk of thromboembolic and thrombotic disorders, in both users and nonusers of cral contraceptives, 
‘creases with age. Oral contraceptives are, however, an independent risk factor for these events. 
The available data from a variety of sources have been analyzed to estimate the risk of death associated 
with various methods of contraception. The estimates of risk of death for each method include the 
mbined risk of the contraceptive method (e... thromboembolic and thrombotic disease in the case of 
i contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 
is latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
ality associated with ail methods of birth control is low compared to the risk of childbirth. with the 
tion of oral contraceptives in women over 40, and that the lowest mortality is associated with 
condor or diaphragm backed up by early abortion. 
he risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
‘after approximately age 30 and, for myocardial infarction. is further increased by cigarette smoking. 
rtension, hypercholesterolemia, obesity. diabetes. or history of preeclamptic toxemia. The risk of 
yocardial infarction in.oral-contraceptive users is substantially increased in women age 40 and over, 
ecially those with other risk factors. The use of oral contraceptives in women in this age group is not 
mmended. | 
? physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
isorders (e.g. thrombophlebitis. pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 
etinal thrombosis. and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
hould be discontinued immediately. 
four: to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
oral contraceptive users. If feasible. oral contraceptives should be discontinued at least 4 weeks before 
surgery of a type associated with an increased risk ol thromboembolism or prolonged immobilization. 
Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
»mbosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
tere is unexplained, sudden or gradual. partial or complete loss of vision: sudden onset of proptosis or 
Jopie: papilledema; or retinal-vascular lesions. and institute appropriate diagnostic and therapeutic 
asures. 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
aitain animal species increases the frequency of carcinoma of the breast, cervix. vagina, and liver. 
rtain synthetic progestins, none currently marketed. have been noted to increase incidence of mammary 
odules, benign and malignant. in dogs. 
humans. three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
eported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
xiometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
isposing risk factors for adenocarcinoma of the endometrium (e.g.. irregular bleeding at the time oral 
ontraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
equentiai ora] contraceptive. These products are no longer marketed. No evidence has been reported 
uggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
niy oral contraceptives. 
Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
e study, however, while also noting no overall increased risk of breast cancer in women treated with 
contraceptives. found an. excess risk in the subgroups of oral.contraceptive users with documented 
ign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 
been well-documented. 
imary, there is at present no confirmed evidence from human studies of an increased risk of cancer 
ated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 
ertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 
iate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
ory of breast cancer or who have breast nodules, fíbrocystic disease. or abnormal mammograms 
ould be monitored with particular care if they elect to use oral contraceptives instead of other methods 
onitraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
oral contraceptives. Although benign. and rare, hepatic adenomas may rupture and may cause death 
agh intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
i contráceptives. although one study relates risk with duration of use of the contraceptive. While 
ic adenoma is a rare lesion. it should be considered in women presenting abdominal pain and 
ess, abdominal mass or shock. 
cases of hepatocellular carcinoma have been reported in women taking oral cor:traceptives. The 
tionship of these drugs to this type of malignancy is not known at this time. 5, Use in Pregnancy, 
h Defects in Offspring. and Malignancy in Female Offspring: The use of female sex hormones — both 
ic and progestational agents — during early pregnancy may seriously damage the offspring. 
is been shown that females exposed in utero to diethyistilbestrol, a nonsteroidal estrogen. have an 
creased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
his risk has been estimated as not greater than 4 per 1.000 exposures. Although there is no evidence 
the present time that oral contraceptives further enhance the risk of developing this type of malig- 
cy, such patients should be monitored with particular care if they elect to use oral contraceptives 
ead of other methods of contraception. Furthermore, a high percentage of such exposed women 
om 30 to 90%) have been found to have epithelia! changes of the vagina and cervix. Although these 
hanges are histologically benign. it is not known whether this condition is a precursor of vagina! 
ialignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
iat they would not induce similar changes. 
ral reports suggest an association between intrauterine exposure to female sex hormones and 
genital anomalies, including congenital heart defects and limb-reduction defects. One case-control 
dy estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
ormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
reatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
he data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 
in 1.000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 
‘to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
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'ONTRAINDICATIÓNS: Oral contraceptives should not be used in women with any of the following 
ornditions: 1, Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 
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t who became pre ooh after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon 
taneous abortion of pregnancies conceived soon after stoppirig oral contraceptives is unknown. 

It is recommended that. for any patient who has missed two consecutive periods, pregnancy should 

be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, tne possibility of pregnancy should be considered at the time of the first missed period, and 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed. the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. 

it is also recommended that women who discontinue oral contraceptives with the intent of becoming 
pregnant use an altemate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. 

Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6, Gallbladder Disease: Studies report a doubling of the risk 
of surgically confirmed galibladder disease in users of oral contraceptives or estrogen for 2 or more 
years, 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives. For this reason. prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and maybe no higher than that of à compar- 
able group of nonusers, The prevalence in users increases, however. with longer exposure, and in the. 
fifth year cf use is two-and-a-half to three times the reported prevalence in the first year. Ageisalso ^. 
strongiy correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood. 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattem which is recurrent. persistent. or severe, requires discontinuation 

of oral contraceptives and evaluation of the cause. 10. Bleeding regularities: Breakthrough bleeding, 
spotting. and amenorrhea are frequent reasons for patients discontinuing oral contraceptives: In break ~ 
through bleeding. as in all cases of irregular bleeding from the vagina. nonfunctional causes should be 
borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 

a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done” 
only if necessary. since this may increase the nsk of thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without id 
regular cyeles may have a tendency to remain anovulatory or to become amenorrheic alter discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility — 
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_ and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra: - 


uterine pregnancy may occur in contraceptive failures. However. in oral-contraceptive failures, the ratio . 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving óral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies The higher 
ectopic-irv rauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast. feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore. a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects. if any, on the breast-fed child have not been determined. H feasible, use of oral 
contraceptives. should be deferred until the infant has been weaned. 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to tritiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure. breasts. abdomen and pelvic organs. including Papanicolaou smear and 
relevant laboratory tests. As a general rule. oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen-progestogen 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psuchic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an alternate method of contraception in an attempt to detennine d the symptom is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution. 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
tion, such as convulsive disorders, migraine syndrome, or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs. the ~ 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels maybe depressed 
by orai-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation. it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives. she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted, 10. Certain endocrine 
and liver-function tests and blood components may be affected by estrogen-containing oral contraceptives: 
a. Increased sulfobromophthaiein retention. b. Increased prothrombin and factors VIL VIL [X and X; 
decreased antithrombin 3. increased norepinephrine-induced platelet aggregability c. Increased thyroid- 
binding giobulin (TBG) leading to increased circulating total-thyroid hormone, as measured by protein 
bound iodine (PBI), T4 by column, or T4 by radioimmunoassay Free T3 resin uptake is decreased, 
reflecting the elevated TBG: free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such. l 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug: drug interaction has been reported in association with use of combination oral contra 


- ceptives end the following drugs: rifampicin, ampicillin. barbiturates. diphenylhydantoin. primidonz. The 


concomitant use of these products with combination oral contraceptives may lead to intermenstrual : 
bleeding and/or pregnancy. 

ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives isee Warnings): thrombophiebitis: pulmonary embolism: 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension: gallbladder disease: 
congenital anomalies. Kos 
There is evidence of an association between the following conditions and use of oral contraceptives, ^ 
aithough additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-oc.ular lesions. e.g. retinal thrombosis, optic neuritis, i a ee 
The following adverse reactions have been reported in patients receiving oral contraceptives and áre 
believed to be drug-related: nausea, usually the most common adverse reaction: vorniting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally); gastrointestinal symptoms (such as abdominal cramps and 
bloating): breakthrough bleeding: spotting: change in menstrual flow: dysmenorrhea: amenorrhea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tendemess. enlargement, and secretion: change in weight (increase or 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leliomyornata; fash 
fallergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 

The following adverse reactions have been reported in users of oral contraceptives. and the association 
has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lenses: 
change in corneal curvature (steepening): cataracts: changes in libido; chorea: changes in appetite; 
cystitis-like syndrome: headache: nervousness: dizziness; hirsutism; loss of scalp hair. erythema multi 
forme; erythema nodosum: hemorrhagic eruption; vaginitis; porphyria; impaired renal function. 

ACUTE OVERDOSE: Seríous ill effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may 
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The sources of nutriticn and energy on this planet are limited and already in short supply. 
Improvement in the health and welfare of individuals and of nations will not be possible 
unless man pramptly and effectively decreases the numbers of children being born to 
numbers thai can be adequately fed and provided a chance of individual development. 
Currently available knowledge and methodologies do provide effective means of limiting 
human reproduction to the number of children for whom a family unit can adequately care. 
Gynecologists and obstetricians might well assume a more significant role in helping to limit 
the numbers of children being born so that populations can be adequately fed and more 
individuals will have opportunity to realize health and a hope of individual achievement. 
Man's current needs, as well as the gynecologist-obstetrician's capabilities, suggest 
designation of “reproductive health" as.a specialty within gynecology and obstetrics, 
because the management of fertility should be recognized as a major responsibility of the 
gynecologist and obstatrician. (AM. J. OBSTET. GYNECOL. 129: 715, 1977.) 


` A YEAR AGO, in à most appropriate ceremony, many 
took note of the fact the American Gynecological Soci- 
ety had been organized one hundred years ago. This 
year then marks the one hundreth time this Society has 
reassembled in annual meeting, and it is my very great 
privilege to share :his occasion with you. 

Throughout the century we have been observing, 
the stated objective of this Society has remained: "the 
promotion of knowledge in all that relates to the dis- 


eases of women and obstetrics.”. Given so boundless a 


charge, our interests and the needs of our patients are 
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certain to have changed, and to be changing, with the 
times. The concerns I bring to your attention today 
relate not so much to the diseases but rather to the 
welfare of women, and certainly to obstetrics. Welfare 
is indeed a broad term and perhaps it was not the in- 
tent of the Founding Fellows to seek knowledge and, 
consequently, involvement in all that relates to the 
well-being of women. The question "just where do our 
interests begin or end" well might be asked. 

Since the earliest schools of which there is record, ` 
medical education has prepared physicians to recog- 
nize and manage the effects of injury or disease. Inter- 
est as well as the compassions likely in the individuals 
attracted to.the profession, undoubtedly account for 
the efforts of some physicians to improve the well- 
being of the people in their communities. Neither 
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interest nor compassions, however, have engendered, 


any general acceptance by the profession of a meaning- 
- ful responsibility for the health of peoples generally. 
Development of schools of preventative medicine 
and public health attest to the fact that the interests and 
efforts of most physicians are mainly. limited to the 
health needs of the individuals who seek their services. 
The health of the world’s populations has become a 
matter of major concern, accounting for a large share 
of the recent activities of the United Nations. Births 
. have been made safer, and, as the losses of mothers 
and infants decrease, life expectancy increases, also be- 
cause of the effectiveness of the modern treatment of a 
number of diseases. In. most countries of the world 
today, if people have sufficient food to maintain a 


. healthy.body,.the.life expectancy for most individuals : 


has been significantly increased. —— 

Many now recognize that rapidly TT popula- 
tions are leading to disasters of catastrophic pro- 
portions, simply because few countries of the world are 
now producing sufficient food to provide an adequate 
diet for their own population. Moreover, the produc- 

‘tion, transportation, and distribution of food-stuffs is 

not keeping pace with the needs, particularly in the 
areas where half of the world's peoples are close to 
starvation. In the so-called emerging nations, devel- 
opment.of the resources and facilities necessary to im- 
prove the nutrition of a people have not been able to 
gain more than maintenance of the same inadequacies 
of diet for an ever-increasing population. Under such 
circumstances, neither government nor in-country re- 
sources of all kinds can develop sufficient opportuni- 
ties for employment or the institutions necessary to 
improve health and provide education. Given these 
circumstances, and knowing how inescapably women 
are. involved, should their well-being not be a matter of 
our concern? | 

Man has never questioned his right or the appropri- 
ateness of learning in order to more effectively treat 
injury. and disease. Is it not equally reasonable that 
mankind must learn and be willing to assume responsi- 
bility for the consequences of man's fertility? To those 
of us living under favorable circumstances this respon- 
sibility becomes twofold. Those who understand the 
problems must be willing to do more than control their 
own fertility. In the same manner as those who under- 
stand have always been willing to help the less fortu- 
nate combat disease, those who understand must now 
help the less informed manage their fertility. 

Perhaps more than any other group of present-day 
society, gynecologists and obstetricians understand the 
knowledge and the means by which man can repro- 
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duce no more human lives than the world's resources 
can support with some opportunity for each individu- 
al’s personal development. These objectives involve 
much more than the distribution of contraceptives or 
the availability of dependable and relatively harmless 
provisions for voluntary sterilization of either the 
woman or the man. Mere reduction in the numbers 
conceived will assure neither health nor the individu- 


. al's realization of well-being. Improved care of mothers 


throughout pregnancy and of each child throughout 
infancy and childhood will be needed to assure the 
health and welfare of the family unit. Once the number 
of pregnancies and the number of family units become 
fairly well stabilized, improvement of life for the indi- 
viduai, the family, and the nation can begin. 

Many of today's problems have been around a long 
üme. Obviously they became our problems because 
they were not dealt with effectively by the ene 
that have preceded us. 

The 1960's and 1970's may well be oe as the 
time man first became able to travel to other planets, 
while at the same time most of us were learning how 
rapidly man is using up the resources which sustain life 
on this earth. The 1970's also seem to have become the 
decade when the majorities of mankind who are now in 
communication with one' another suddenly realized 
they face identical and close to critical problems. We 
were being warned repeatedly in the 1960's of con- 
cerns expressed in terms of the ecology and the envi- 
ronment. Few changes in life-style were noticeable, 
however, and the industrialized nations continued to 
gulp huge proportions of the world's food, fuels, and 
materials. At the same, time the developing nations 
began to increase their utilizations of and demands for 
the same resources. As a result, by the mid-1970's con- 
cerns were being expressed in terms of simple basic 
needs. Most of us now understand that human life is 
really dependent upon clean air and water, as well as 
food and fuel. 

Only three years ago, in the summer of 1974, repre- 
sentatives of virtually every nation except Communist 
China met in Bucharest for the purpose of attempting 
to agree, first, if there is a population as well as a food 
problem in the world and, if so, what could be done 
about it. Two years ago at this time Dr. Hellman's 
presidential address to this Society, entitled “Fertility 


control at a crossroad,” included his eye-witness ac- 


' count of the largely Eastern European political and 


idealoiogic blocs which: appeared to have prevented 
expression of a consensus of nations, which even then 
must have been developing. Dr. Hellman warned us 
that, while the consequences of overpopulation seemed 
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Fig. 1. Age- -specific fertility rates in two states in India with iie most effective family planning 
programs during the period 1961 to 1969, as compared with the ratesin two states in India with the 
least effective programs during the same eight-year period. (Reproduced with permission of the 
Office of Population, Department of State, Washington, D. C.) 


to be widely recognized, the forces opposed to any and 
all programs desizned to help man limit the rate of 
human reproduction seemed to be gaining in strength 
as well as increasing in numbers. At that time the meet- 
ing at Bucharest was generally viewed by the media asa 


defeat of those who had hoped the Conference would _ 


conclüde that rapidly increasing populations were 
primarily responsible for the economic plight and nu- 
tritional status aniong the starving populations of the 
developing nations. 

Two years later, at the December, 197 6, meeting of 
the World Population Society, opinions were: re- 
peatedly expressed that, while the Bücharest Confer- 
ence had failed to officially recognize population 
growth as the most critical world-wide problem, within: 
the two years since that Conference a majority of the 
member nations of che United Nations, by enactrients 
of legislation, had set up riational programs to develop 
and maintain family planning services. It is, in fact, the 
initiation of nationally developed family planning ser- 
vices in so. many nations since the Bucharest Confer- 


ence which now represerits the most significant change: 


in the world-wide status of family planning programs. 
This had been enough to encourage many to believe 
that population growth has finally been recognized as 


the major threat to mankind’s ability to realize a better 


life. This then is the first point I would suggest we 
consider, namely, the evidence that present world-wide 
rates of population growth must be reduced if the qual- 
ity of human life as we know it 1s to be maintained. 
Let us next consider the second of four points 1 


would like to emphasize on tliis occasion. If for the 
moment we accept the evidence that the need of effec- 
tive family planning services is .being recognized 
throughout many countries of the world, there now is 
reason to ask if current knowledge and methods are 
reliable and capable of actually decreasing national 
rates of population growth. We have heard that the 
sum .total of family planning programs to date have 
really had no significant effect upon the growth rate of 
the world's populations. Knowing that most of us are 
preoccupied with many problems other than the prob- 
abilities of the world's population by the year 2000 and 
recognizing the validity of the question of whether cur- 
rent methods of family planning really make a, 
significant difference in the rate of population growth, 
I would ask that you note a few slides illustrating data 
recently published by the Office of Population Agency 
for International Development,’ United States De- 
partment of State. | 

There seems to be à general impression tliat all of 
India exemplifies the overwhelming problems of a 
rapidly increasing population but there are areas in 
India in which the effectiveness of family planning has 
been well documented. Fig. 1, for instance, graphically 
indicates the numbers 'of births during the year 1968, 
as compared with the year 1961, among women in four 
of the States of India for each five-year age group, 
from 15 to 49 years old. On thé left half of this figure, it 
is noted that in two States of India in which family 
planning programs were thought to have been effec- 
tive, the numbers of births per 1,000 women per year 
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Fig. 2. Decreases in the age-specific fertility rates in metropolitan Manila which are more pro- 
nounced than the decreases in the rural areas. (Reproduced with permission of the Office of Popula- 


tion, Department of State, Washington, D. C. 


were. substantially lower in 1969 than the numbers re- 
corded during the year 1961, It is also noteworthy that 
the decreases were most evident among women in the 
age groups in which fertility is usually highest, namely, 
women, 20 to 34 years old. 

On the right half of this figure, it is also evident that 
in two States of India in which there, had not been 
effective programs during the eight years 1961 to 
1969, there weré significantly greater numbers of 
births per 1,000 women per year in 1969 than were 
recorded in these same two states during 1961. The 
significance of these increases appears more apparent 
when we note that the increases in 1969, when com- 
pared with the rates in 1961, were evident among 
women in each of the five-year age groups 24 to 49 
years old. M 
. As noted in other countries, efforts to reduce the 
numbers of births in the Philippines have been more 
effective in the urban centers and less effective in the 
rural areas. Fig. 2 indicates that substantially reduced 
numbers of births in the urban areas of greater Manila 
were recorded in 1968 to 1972, when compared with 
the numbers recorded 10 years earlier. Also illustrated 
are the dramatically greater reductions in the numbers 
of births per year in the greater Manila areas among 
women in each five-year age group 15 to 49 years old, 
and again the decreases are most apparent among the 
groups of women 20 to 35 years old. 

Similar illustrations of the effectiveness of the cur- 
rent methods of family planning are evident in the 
next two illustrations. | 

During the decade 1960 to 1970, in Mexico, Brazil, 
and Syria, countries in which there were no effective 


programs, there was practically no change in the num- 
bers of births per thousand women within each five- 
year age group 15 to 49 years old (Fig. 3). 

That effective programs of family planning do make 
a difference is illustrated in Fig. 4. Here it can be noted 
that during the decade 1960 to 1971, in Singapore, 
Costa Rico, and Puerto Rico, countries in which pro- 
grams of family planning had been effective through- 
out that decade, there were substantially fewer births 
per 1,000 women per year among women in each of 
the five-year age groups 15 to 49 years old. 

The effectiveness of nationally supported programs 
becomes evident when we compare the changes in the 
numbers of births per thousand women per year dur- 
ing periods for which comparative data are available. It 
may be noted that while the numbers of births per 
thousand women per year increased from 1960 and 
1965 to 1970, in Mexico and Syria, respectively, there 
were substantial and progressive reductions in the 
numbers of births per thousand women per year in 
Singapore in 1967 compared to 1960, and in 1972 
compared with 1967. Similarly there were striking re- 
ductions in the numbers of births per thousand women 
per year in Costa Rico in 1966 compared to 1960, and 
still further reductions in 1971 compared to 1966. Less 
striking but similarly progressive reductions were re- 
corded in Puerto Rico in the years 1965 compared with 
1960, and in 1971 compared with 1965. 

Maternal and infant care and the need for family 
planning services have become major components oi 
health care programs in many nations. In Mexico City, 
on October 17, 1976, each of four speakers opening 
the Eighth World Congress of Gynecology and Obstet- 
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Fig. 3. Age-specific fertility rates are not decreasing in countries without a vigorous family planning 


program. (Reproduced with permission of the 


ton, D. C.) 
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Fig. 4. Significant decreases in age-specific fertility rates are evident in countries with vigorous family 
planning programs. (Reproduced with permission of the Office of Population, Department of State, 


Washington, D. C.) 


rics reminded us that the objectives gynecologists and 
obstetricians wan: to achieve are virtually the same in 
every country. Everywhere the prognosis for the new- 
born infant is related to the ability of the mother, as 
well as those for whom mothers are bearing children, 
to provide the unborn fetus and the newly born infant 
with sufficient food to assure development of a healthy 
body and an adequate mentality. Each also emphasized 
that both health studies and health services should now 
recognize that efforts to improve the chances that indi- 
viduals born into the next generation will be well born 
and adequately fed are of the highest priority. The 
same speakers emphasized, however, that no single 
achievement in the health field, no matter how effec- 


tive or how generally available it might become, could 
simplify the complexities or significantly reduce the 
enormity of the differences life holds for those who are 
fortunate and those who are deprived. 

We all recognize that the health achieved by the indi- 
vidual depends not only upon the availability of ade- 
quate food but also upon community development, 
upon the utilization of sanitary measures and other 
services which are usually dependent upon an essential 
willingness to respect and support a stable government. 
Recognizing critical needs of food, education, and es- 
sential services, speakers at the Congress repeatedly 
emphasized that where these problems are particularly 
acute, the difficulties of local governments have been 
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compounded by rapidly increasing populations, espe- 
cially in those countries where only the barest of neces- 
„sities were available, even before populations began to 
increase at overwhelming rates. 

Reproductive health has been definéd as the quality 
of the experience and the health of the offspring 
achieved by a population i in the exercise of the repro- 
ductive function. Reproductive well-being may be at a 
low ebb or at a high level, depending upon the degree 
to which reproduction contributes to or detracts from 
the quality of the resulting lives. Data recently reported 
by the World Health Organization indicate that the 
lives of not less than 40 per cent of the children now 
living have been impaired as the result of chronic mal- 
nutrition. It would seem, therefore, that there could be 
general agreement regarding the urgency of the need 
to réduce the numbers being born, particularly in those 
countries in which the majority of children already are 
without adequate food. _ 

At least for the moment, then, let us consider first 
that the earth’s ecology cannot sustain present-day 
rates of population i increase and, second, that the cur- 
rently available means, of managing man's fertility can 
be employed to effectively reduce the rates of popula- 
tion increase. This has been demonstrated in many na- 
tions that now support a nationwide program of family 
planning. There remains, of course, the question to 
what extent this should concern the gynecologist and 
obstetrician. 

All of us know this story well. Concerns have been 
expressed for years by respected members of the medi- 
cal profession, as well as by demographers and 
sociologists; but in communities throughout the world 
it has been tlie concerned layman and organizations 
largely representative of nonprofessionals who have 
been asking for the gynecologists's help in the devel- 


opment of effective family planning techniques and. 


adequate cliriical services. Obviously gynecologists and 
obstetricians have been busy providing other needed 
health services, but too many of us have been satisfied 
to let others develop the information and techniques 
upon which family planning services depend. 

My only point in bringing well-known matters up for 
review at this time is to ask if the time has not come for 
the gynecologist-obstetrician to develop greater in- 
volvement in the management of human fertility and 
to encourage the development of greater related ex- 
pertise within this specialty. Many believe that the 
time has come for the gynecologists and obstetricians to 
claim a long-neglected birthright. All that pertains to 
human reproduction should be of major interest to us. 
National and international programs developing for 
the avowed purpose of improving reproductive health 
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shoulc include the help of gynecologists and obstetri- 
cians in making policy and planning for the clinical 
services needed. 

This is not to suggest that we all drop our individual 
interests and our professional responsibilities and go to 
work in a family planning clinic. It is, however, my 
personal conviction that we might well consider the 
imporzance of helping to check thé too rapid rate of 
population growth. Certainly the manifold problems 
encountered in the management of human reproduc- 
tion involve areas of interest and of expertise familiar 
to our specialty. 

If we are to become more influential among those 
planning and providing the health services necessary, 
there are helpful attitudes and interests we could ex- 
press, even if individually we are not personally in- 
volved in the education, the advisement, or the 
prescribing needed by so many individuals. Medical 
studer.ts müst have both opportunity to note and rea- 
son to believe that gynecologists and obstetricians are 
interested, knowledgeable, and helpful in the devel- 
opment and maintenance of local, national, and 
world-wide programs designed to help peoples achieve 
healthy family units as well as à more productive econ- 
omy. 

Five yéars ago the Kerinedy Committee and the 
Foundation of the Association published the "Instruc- 
tional Objectives for a Basic Curriculum in Obstetrics 
and Gynecology.” In the curriculum recommended 
for undergraduate teachirig in the schools of medicine 
in the United States, "corítrol of reproduction" is one 
of the eight unit subjects outlined. Three years ago Dr. 
T. M. King! reported to the Association the develop- 
ment of educational programs of a motith’s duration to 
familiarize physicians in developing countries with 
present-day concepts ard the techniques relating to 
maternity care and the management of fertility. In 
1976, the Council on Resident Education in Obstetrics 
and Gynecology, the Kennedy Committee, and the 
Foundation of the Association combined to publish 
"Educational Ou ue for Residents in Obstetrics and 
Gynecology. This curriculum also includes family 
planning. I believe these developments have been im- 
portant because I believe we should impress both un- 
dergraduate and graduate students of gynecology and 
obstetrics with the importance of fertility management. 
One has only to travel in countries where population 
has become an overwhelming problem to realize that if 


our intentions are, in fact, motivated by a desire to be 


of help where help is needed we must merit the reputa- 
tion of being interested in and supportive of programs 
now attempting to help man manage his fertility. 

As a fourth and final point, I would suggest the 
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American Gynecological Society consider positive ac- 
tions that organized obstetrics and gynecology might 
take in this regard. Perhaps the time has come to con- 
sider recognition of reproductive health as an area of 
special interest, worthy of a plan for the development 
of expertise in tke management of fertility, as an im- 
portant field for investigation and for special training 
and practice within gynecology and obstetrics. 

Within the past five years the desirability of develop- 
ing gynecologists and obstetricians with greater exper- 
tise in the areas of gynecologic oncology, maternal-fetal 
medicine, and reproductive endocrinology has led to 
` recognition that the patient's problems relating to each 
of those three areas of gynecologic and obstetric prac- 
tice justify: (1) development and conduct of education 
and training programs designed to prepare a physician 
to become an expert in such designated specialties 
within gynecology and obstetrics and (2) recognition of 
the physician qualified as an expert in a particular field 
of practice, with concepts and skills which provide a 
reliable source of help with the management of appro- 
priate clinical problems. 

Justifications for recognition of reproductive health 
as such a specialty within obstetrics and gynecology are 
multiple, including the need of basic research, the need 
of greater emphasis on the importance of fertility 
management in the undergraduate and graduate 
teaching of gynecology and obstetrics, and the need of 
many well-informed professionals to direct the efforts 
of both progessional and nonprofessional personnel in 
the provision of the many clinical services that are 
being developed throughout the world. Certainly the 
research and teaching needed will be provided by those 
qualified in reproductive endocrinology, but the man- 
power needed to provide the clinical services necessary 
also might well be recognized as important, for if we as 
a specialty fail to emphasize the provision of needed 
services as an area of major importance in the practice 
of gynecology and obstetrics, family planning services 
may not be identified as our responsibility. Whether or 
not this Society believes it appropriate to propose rec- 
ognition of reproductive health as an area of specializa- 
tion, I believe we should be considering the develop- 
ment of more positive interests in the management of 
fertility. Certainly such management concerns the wel- 
fare of women—and the practice of obstetrics. 

In years past this Society has agreed upon quite 
specific objectives and, as a result, the Fellows involved 
have produced significant contributions to the Transac- 
tions, to the benefit of those learning gynecology and 
obstetrics, and to those benefited by the practices of 
gynecologists and obstetricians. 

. [In June, 1962, the Society acknowledged the accom- 
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plishments of the Committee on the Recruitment of 
Acacemic Personnel, including publication of the 
monograph edited by Howard C. Taylor entitled 
"The Recruitment of Talent for a Medical Specialty." 
Then, following the former Committee's recommenda- 
tion, the Society established a Committee on Educa- 
tion, charged with the initial task of developing a 
statement "on the accomplishments, needs and in- 
tellectual scope of the specialty." That Committee's 
proposed "Definitive Statement" was reported to the 
Society by Dr. Allan Barnes! in May, 1963. Since that 
time a Committee on Education has functioned 
primarily as advisory to the secretary, in the selection 
of reports of educational significance which have been 
presented during the annual meetings. Though now 
officially an ad hoc committee, all of us can attest to the 
contributions the Education Committee continues to 
bring to the Society, such high points of our scientific 
sessions as the superb hour that Dr. Griff Ross gave us 
yesterday. Today, however, to merely hold onto what 
we have ts not likely to assure us of progress. A decade 
ago most of us with experience in the conduct of a 
residency program would have agreed that opportu- 
nity for the trainee to gain clinical experience was the 
most important determinant in the evaluation of a 
residency program. More recently, hówever, the or- 
ganization and conduct of a so-called "structural 
resicency” requires conviction that the director of a 
residency program must first decide on a structured 
educational experience and then make certain that 
the residents in the program he conducts do indeed 
acquire desired information and do have the ability 
to demonstrate desired skills before the resident can be 
considered to have satisfactorily "completed the resi- 
dency program." | i 

Fer somewhat the same reasons that exposure of the 
trainee to clinical experience and opportunity to per- 
form the surgical procedures indicated “is no longer 
enough,” I would suggest the American Gynecological 
Society should continue to do more than assure the 
specialty of a well-informed, constructively critical 
forum. As we look toward the beginning of a second 
century, I believe the Society might well become in- 
volved not only in the continuing needs oi our patients 
but also, in a significant way, with the current popula- 
tion problem of mankind, which, incidently, relates so 
very directly to the priorities and practices of physi- 
cians who would promote knowledge "in all that relates 
to the diseases of women and obstetrics.” 

If we were to describe our specialty by a “definitive 
statement” in 1977, I would hope that family planning 
and management of fertility would be included as a 
major responsibility of the gynecologist-obstetrician. 


722 Randall - 


REFERENCES 


. Barnes, A. C.: in Gynecological Transactions, St.’ Louis, 
1963, vol. 86, The C. V. Mosby Company, p. LXVI. 


'2. The Council on Resident Education in Obstetrics and 


Gynecology: Educational Objectives for Residents in 
Obstetrics and Gynecology, Rochester, Minnesota, 1976, 
Whiting Press. 

. American Association of enue: and Gynecologists 


SUE 


December 1, 1977 
Am. J. Obstet. Gynecol. 


Foundation, Inc.: Instructional Objectives for a Basic Cur- 
riculum in Obstetrics and Gynecology, Rochester, Min- 
nesota, 1975, Whiting Press. 

King, T. M.: Am. J. OBSTET. GYNECOL. 121: 829, 1975. 
Office of Population, Department of State: Taken from 
data released March 15, 1977, Washington, D. C. 


. Taylor, H. C., Jr.: The Recruitment of Talent for a Medi- 


cal Specialty, St. Louis, 1961, The C. V. Mosby Company. 


Management and outcome of pregnancy in diabetes 


mellitus, Classes B to R 


STEVEN G. GABBE, M.D. 
JORGE H. MESTMAN, M.D. 
ROGER K. FREEMAN, M.D. 
UWE T. GOEBELSMANN, M.D.. 
RICHARD I. LOWENSOHN, M.D. 
DAVID NOCHIMSON, M.D. 
CURTIS CETRULO, M.D. 
EDWARD J. QUILLIGAN, M.D. 
Los Angeles, California 


During the period 1971 to 1975, 260 women with diabetes mellitus, Classes B through R, 
were deliverec of their infants at Los Angeles County Women's Hospital. The plan of 
patient management included frequent clinic visits and hospitilization to assure good 
control. A program of intensive antepartum fetal surveillance was begun at 34 weeks' 
gestation, w th the use of daily 24 hour urinary estriol determinations and a weekly 
contraction stress test (CST). A lecithin/sphingomyelin ratio was evaluated for all patients 
before elective delivery. The perinatal mortality rate in these diabetic pregnant women was 
46 per 1,000 as compared to 24 per 1,000 in the general population. Only three stillbirths 
occurred in the diabetic group, none within one week of a negative CST. Congenital 
malformations were responsible for almost half of the neonatal deaths. There were no 


deaths due to iatrogenic prematurity or trauma. Mean gestational age at delivery was 37.9 
weeks and vaginal delivery was the mode for approximately half of the women. Two thirds 
of the infants did experience some morbidity. (AM. J. OBSTET. GYNECOL. 129: 723, 1977.) 


PREGNANCIES COMPLICATED by overt diabetes mel- 
litus have been associated with a perinatal mortality 
rate five to 10 times that of the nondiabetic popula- 
tion.! Sudden intrauterine and neonatal deaths due to 
prematurity, trauma, or.congenital malformations ac- 
count for much of this perinatal wastage.” Consider- 
able success in decreasing this perinatal mortality rate 
has been achieved by careful control of maternal diab- 
etes, a liberal policy of cesarean section to eliminate 
traumatic complications, and preterm delivery to re- 
duce intrauterine fetal deaths. This approach has not 
satisfactorily decreased the incidence of stillbirths and 
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has been associated with neonatal deaths due to hyaline 
membrane disease.’ 

The development of techniques for antepartum fetal 
surveillance and assessment of fetal pulmonary ma- 
turity could lead to a more successful plan of man- 
agement. The obstetrician might delay unnecessary 
intervention in delivery of a preterm fetus, elect to 
terminate a pregnancy if fetal jeopardy is suspect- 
ed or elecüvely deliver a mature fetus. During the pe- 
riod 1971 to 1975, such an approach was utilized at 


Los Angeles County (LAC) Women's Hospital to man- 


age pregnancies complicated by overt diabetes mel- 
litus. This paper will review that five year experience. 


Material and methods 


In 1971, the following plan of management was 


. adopted at LAC Women's Hospital for the care of 


723 


pregnant patients with diabetes mellitus, Classes B 
through R. All patients were hospitalized after their 
first clinic visit to establish optimum control. Base-line 
creatinine clearance, urine culture, retinal photo- 
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Table I. Perinatal mortality rate, Classes B to R, 
LAC-USC, 1971-75 


Lem 
a ps pee 






No. 190 38 32 260 
Previous 21 (11%) | 8(219) 8(25%)  37(1490) 
still- 
births 
Stillbirths 2 l 0 3 
Neonatal .6 l 2 9 
‘deaths 
Perinatal 42 53 63 46 
deaths 
per 1,000 


Table II. Hypertension, Classes B to R, LAC-USC, 
1971-75 










Classes 


L5 [s Ie] 





No. 190: 38 32 -260 

Pre- , 21 (11%) 6(16%) 6 (19%) | 33 (1390) 
eclampsia 

Chronic 20 (10%) 1(3%) 4 (13%)  25(10%) 
hyper- | 
tension 

Both 3 (2%) 1 (3%) ] (3%) 5 (296) 





Table III. Labor and delivery, Classes B to R, 
LAC-USC, 1971-75 


Classes 





No. . 190 . 88 32 260 
Labor 
Spontaneous 68 (36%) 10(26%) 8(25%) 86 (33%) 
Induced 61 (32%) 11(29%) 10(31%) 82 (32%) 
None 61 (32%) 17 (45%) 14 (44%) 92 (35%) 
Delivery 
Vaginal 94 (49%) 13 (34%) 10(31%) 117 (45%) 
Cesarean 96 (51%) 25 (66%) 22 (69%) 143 (55%) 
Primary 85 19 19 123 


Repeat 11 6 3 20 


graphs, and biparietal diameter determinations were 
obtained. Each patient also received. intensive educa- 
tion concerning diet, insulin requirements, and what 
the remainder of pregnancy would bring. This initial 
hospitalization lasted three to five days for most pa- 
tients. Patients were then discharged and followed 
weekly in the clinic, They were asked to check their 
double-voided urine four times daily and fasting serum 
glucose level was determined at each clinic visit. Insulin 
therapy and dietary management were combined to 
maintain fasting serum glucose at 100 to 110 mg, per 
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100 ml. and postprandial serum glucose levels at 140 
mg. per 100 ml. Urine cultures and ultrasound studies 
were repeated every four to six weeks. 

During the second trimester, approximately 10 to 15 
per cent of the patients required a second hospitaliza- 
tion for correction of poor control or evaluation of 
hypertension. Weekly 24 hour urinary estriol determi- 
nations were begun at 30 weeks’ gestation to establish a 
baseline level. | 

Intensive antepartum surveillance of fetal well-being 
was initiated at 34 weeks’ gestation with the use of daily 
determinations of 24 hour urinary estriol excretion 
and weekly contraction stress tests (CST). All overtly 
diabetic patients were hospitalized at this time. They 
were placed at bed rest and careful regulation of their 
diabetes was continued. The lecithin/sphingomyelin 
(L/S) ratio was determined between 37 and 38 weeks' 
gestation and evaluated before elective delivery in any 
patient. Termination of pregnancy was considered (1) 
ifa patient reached 38 weeks’ gestation and had an L/S 
ratio of 2 or greater, (2) if estriol excretion fell 
significantly or the CST was positive and an L/S ratio 
was mature, or (3) if estriol values dropped and the 
CST was positive even in the presence of an immature 
L/S ratio. Daily estriol values were considered abnor- 
mal if a 35 per cent drop from the mean of the three 
previous highest values occurred with a concomitant 
decrease in estriol/creatinine ratio or if the levels were 
consistently below two standard deviations from the 
mean for all diabetic patients. 

During labor, continuous electronic monitoring of 
fetal heart rate and uterine contractions was main- 
tained. Patients received approximately one third of 
their prepregnancy insulin dose on the morning of 
elective induction of labor or cesarean section. Primary 
cesarean section was performed if the estimated fetal 
weight was more than 4,000 grams. 


Results 


During this 5 year period, 260 women with overt 
diabetes mellitus were treated with the aforementioned 
protocol. Their distribution by the criteria of White* 
was as follows: Class B, 190; Class C, 38; Class D, 23; 
Class F, 6; and Class R, 3 (Table I) Thirty-seven 
women or 14 per cent had suffered a previous intra- 
uterine loss. The incidence was not significantly higher 
in any class, including D through R. 

Maternal mortality rate and morbidity. No maternal 
deaths occurred in the diabetic women treated during 
the five years of this study. | : 

The over-all incidence of hypertensive complications 
in the patients in Classes B through R was 24 per cent 
(Table II). Pre-eclampsia was diagnosed in 18 per cent 
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Table IV. Perinatal deaths, Classes B to R, LAC-USC, 1971-75 





Stillbirths: 
B 3,520 35 7196 fall 
B 4,565 40 50% fall 
C 4,830 38 Normal 

Neonatal deaths: 
B 2,880 38 35% fall 
B 3,640 38 Normal 
C 4,564 38 50% fall 
B 3,856 36 60% fall 
B 1,621 38 35% fall 
B 1,540 31 Normal 
D i 3,620 35 Normal 
D 1,460 31 Normal 
B 3,800 36 Normal 


Weight Gestational 
(grams) age (wk.) Estriol CST 


Diagnosis 

None . 
None 

: None 
None Necrotizing enterocolitis 
Negative Necrotizing enterocolitis 
None Hyaline membrane disease 
Positive Congenital heart disease 
Negative Multiple malformations 
Negative Erythroblastosis fetalis 
Negative Congenital heart disease 
None Multiple malformations 
Negative Group B streptococcus sepsis 





Table V. Neonatal outcome, Classes B to R, LAC-USC, 1971-75 





No. 190 

Mean gestational age (wk.) 38.1 + 0.27 

M ean birth weight (grams): 3,542 + 100 
>4,000 45 (24%) 
<2,500 13 (7%) 
Small for gestational age 4 (2%) 

Apgar score<7 9 (5%) 

Morbidity 116 (61%) 

Anomalies 1] (6%) 


38 32 260 
38.7 + 0.57 36.9 + 1.4 37.9 + 0.24% 
3,433 + 254 3,044 + 419 3,465 + 90 
11 (29%) 2 (6%) 58 (22%) 
3 (8%) - 5 (16%) 21 (8%) 
2 (5%) 3 (9%) 9 (3%) 
6 (16%) 1 (3%) 16 (6%) 
28 (74%) 95 (78%) 169 (65%) 
3 (8%) 5 (16%) 19 (7%) 





*Two standard errors of the mean. 


of the diabetic women as compared to 10 per cent of 
the general population. Pre-eclampsia did not occur at 
a significantly higher rate in Classes D through R. 
Twenty-five patients had pregnancies complicated by 
chronic hypertension, while five women had chronic 
hypertension with superimposed pre-eclampsia. 

During 1971 to 1975, the cesarean section rate at 
LAC Women’s Hospital was 9.6 per cent. This figure 
was significantly higher in the diabetic women 
(p < 0.001), as 55 per cent of infants were delivered by 
cesarean section (Table ITI). Of these 143 procedures, 
86 per cent, or 123 were primary operations per- 
formed for elective termination of pregnancy, 37 cases; 
cephalopelvic disproportion, ‘fetal macrosomia, or 
breech presentaticn, accounting for 40 cases; and Sus- 
pected fetal jeopardy, 46 cases. 

One third of the diabetic patients went into labor 
spontaneously, while in one third labor was induced 
(44 cases) for ruptured membranes (31 cases) or pre- 
eclampsia (7 cases) (Table III). Almost two thirds (52 of 
82) of the elective inductions of labor resulted in a 
vaginal delivery. | 

Perinatal morbidity and mortality rate. The 
perinatal mortality rate for the patients in Classes B 


through R was significantly higher than that of the 
general population (p < 0.05), 46 per 1,000 as com- 
pared to 24 per 1,000 (Table I). 

Three stillbirths and nine neonatal deaths occurred 
in these 260 diabetic women (Table IV). The fetal 
death rate of 1 per cent is not significantly different 
from that of the general population at LAC Women's 
Hospital. The neonatal death rate in Classes B through 
R was 35 per 1,000, three times greater and statisucally 
more significant (p « 0.001) than that of the hospital 
population. Congenital malformations were responsi- 
ble for four neonatal deaths, necrotizing enterocolitis 
for wo, and hyaline membrane disease for only one. 
Three infants whose deaths were attributable to con- 
genital malformations had cardiac lesions including 
ventricular septal defect (two cases) and coarctation of 
the aorta (one case). There were no deaths due to 
trauma or iatrogenic prematurity and no losses intra- 
partum. | 

Approximately two thirds (169 of 260) of the infants 
of patients in Classes B through R did experience 
some morbidity, including hypoglycemia, hyper- 
bilirabinemia, hypocalcemia, and polycythemia (Table 
V). The over-all incidence of morbidity ranged from 
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Table VI. Antepartum surveillance, Classes B to R, 
LAC-USC, 1971-75 


= p see 









Estriol 170 38 3l 239 
Abnormal 23 (14%) 6(16%) 2{(6%) 31 (13%) 
Delivered 19 5 2 26 

GST. 172 38 32 242 
Positive 12 (7%) 2 (5%) 4(13%) — 18 (790) 
Delivered H l 4 16 

Both 152 38 31 221 
Abnormal 6 (4%) 


5 (13%) 2 (6%) 13 (6%) 
9 2 13 


Delivered 6 


61 per cent for Class B patients to 78 per cent for 
patients in Classes D to R. Nineteen infants, or 7 per 
cent, were noted to have a congenital malformation 
detected by physical examination or x-ray studies. The 
incidence of anomalies was not significantly different 
in patients in Classes D to R. Respiratory distress syn- 
drome (RDS) occurred in only 6 per cent of the neo- 
nates (16 of 260) and traumatic morbidity occurred in 
3 per cent (seven of 260). The incidence of Apgar 


scores of less than 7 at 5 minutes was 6 per cent. Over- 


all morbidity was correlated with gestational age, de- 
creasing progressively from 80 per cent at 34 weeks' 
gestation to 40 per cent at 40 weeks’ gestation. The 
route of delivery did not significantly influence sub- 
sequent morbidity. | 

Our approach to patient management yielded a 
mean gestational age at delivery of 37.9 weeks (Table 
V). There was no significant difference in gestational 


age by class. Eighty-eight per cent of the patients (229 . 


of 260) were delivered of their fetuses at or beyond 36 
weeks’ gestation and 35 per cent (91 of 260) after 38 
weeks. Labor was electively induced before 36 weeks’ 
gestation in only 19 women.. . 

Mean fetal weight, the incidence of macrosomia, and 
fetal weights below 2,500 grams were not significantly 
different in patients from Classes B, C, or D through R 
(Table V). Twenty-one infants of diabetic mothers, or 8 
per cent, weighed less than 2,500 grams, a figure not 
significantly different from that in the LAC Women’s 
Hospital population. Nine of these 21 infants were 
small for their gestational ages (SGA) and six of the 
nine pregnancies were complicated by hypertension 
and/or the delivery of a malformed infant. Twenty-two 
per cent of the diabetic women were delivered of in- 
fants weighing over 4,000 grams, significantly higher 
(p < 0.005) than the incidence of 9 per cent in the 
general hospital population. > 

Antepartum surveillance. Urinary estriol determi- 


December 1, 1977 
Am. J. Obstet. Gynecol. 


Table VII. Antepartum surveillance, Classes B to R, 


LAC-USC, 1971-75 | 


No. 62 l 198 
Previous stillbirths 15 (24%) 22 (11%)* 
Late decelerations in labor 10/27 (37%) 17/137 (12%)* 
Perinatal deaths per 1,000 100 30 


Normal 


Apgar score <7 9 (15%) 7 oe 
Mean gestational age (wk.) 37.4 38. 
Mean birth weight (grams) 3,242 + 54 3 526 à + 1004 
RDS . 6 (10%) 10 (5%) 
*p « 0.05. 
tp < 0.005. 


nations were performed in 239 patients and 31 (13 per 
cent) were found to be abnormal (Table VI). This 
figure does not include the 13 patients observed to 
have both a positive CST and low or falling estriol val- 
ues. The incidence of abnormal estriol levels was not 
significantly different in patients in Classes B, C, or D 
through R. Estriol values were found to be abnormal at 
a mean gestational age of 37.7 weeks, with a range of 
35 to 49 weeks. Of the 242 patients who underwent a 
CST, 13, or 7 per cent, had a positive test without an 
abnormal estriol level. The CST became positive at a 
mean gestational age of 36.6 weeks, with a range of 34 
to 39 weeks. In only 13 women (6 per cent) of the 221 
who were evaluated by use of both the CST and uri- 
nary estriols were both examinations indicative of 
possible fetal jeopardy. These findings were noted at a 
mean gestational age of 36.6 weeks, with a range of 35 
to 39 weeks. In four patients the positive CST. pre- 
ceded a fall in estriol values by 10 to 21 days. In five 
women, chronically low estriol levels were observed 3 
to 14 days before the CST became positive. In the re- 
maining four patients, the CST and estriol level were 
noted to be abnormal on the same day. 

Fifty-five pregnancies were terminated for fetal 
indications: 26, for low or falling estriol levels; 16, 
for a positive CST; and 13, for both a positive CST and 
an abnormal estriol value (Table VI). Three women 
had low or falling estriol values but labor was not in- 
duced as the CST remained negative and fetal pulmo- 
nary maturity had not yet been achieved. Two patients 
had a positive CST but went into spontaneous labor 
before intervention could be undertaken. 

None of the 211 patients who had a negative CST 
suffered an intrauterine fetal death within one week of 
that examination. In two patients who had not been 
evaluated by the CST, intrauterine fetal death was . 
heralded by significant falls in estriol excretion that 
were unrecognized (Table.IV). One patient had not 
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undergone the procedure prior to the intrauterine 
death of the fetus. The second women was massively 
obese and a CST could not be satisfactorily performed. 

In only one of 195 diabetic women who had normal 


daily urinary estriol excretion did pregnancy end in’ 


intrauterine death of the-fetus (Table IV). Although 
urinary estriol levels remained normal in this patient, 
the serum unconjugated estriol level had fallen 40 per 
cent? This patient had a previous cesarean section de- 
livery and the type of uterine incision was unknown; 
therefore, a CST was not performed. The patient's di- 
abetic control had deteriorated significantly during the 
2 days before death of the fetus. | 

Ninety-eight per cent of the diabetic women were 
monitored during labor and 16 per cent (27 of 164) of 
the tracings demonstrated late decelerations at some 
time. This figure is not significantly different from the 
20 per cent observed in the LAC Women's Hospital 
population. Of 31 patients who had a positive CST 
and/or an abnormal urinary estriol level, 12 were 
judged to have a cervix which would permit internal 
fetal monitoring and were allowed to labor. In seven of 
these, or 58 per cent, late decelerations were noted. 
This incidence is significantly higher (p < 0.005) than 
that of the general population. Of 29 patients with an 
abnormal urinary estriol value and a living fetus, 15 
were allowed to labor. Only three (20 per cent) demon- 
strated late decelerations. | 

The incidence of previous stillbirths, Apgar scores of 
less than 7 at five minutes, and late decelerations in 
labor was significantly increased in the 62 diabetic pa- 
tients who had an abnormal estriol value or a positive 
CST (Table VII). The perinatal mortality rate and in- 
cidence of RDS were also higher in this group, but the 
difference did not attain: statistical significance. The 
mean fetal birth weight in pregnancies characterized 
by an abnormal estriol level or positive CST was 
significantly lower. | 


Comment 


It has been well established that the diabetic woman 
will most often have a successful pregnancy if her care 
is directed by an experienced team.” Each member, 
the obstetrician, internist, pediatrician, nurse, and 
dietician, must pay careful ‘attention to detail. In 
several large medical centers throughout Europe 
and the United States, this approach coupled with 
new techniques for antepartum fetal assessment has 
yielded a perinztal mortality rate of 5 per cent or 
lower in pregnancies complicated by overt diabetes 
mellitus.97!? 

The important goals for the treatment team include 
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control of maternal glycemia, elimination of complica- 
tions due to trauma, prevention of iatrogenic prematu- 
rity, and detection of intrauterine distress before fetal 
damage or death occurs. 

Normalization of the intrauterine environment must 
be achieved by precise regulation of maternal diabetes. 
Recent data indicate that those infánts whose mothers 
have carefully controlled diabetes during pregnancy 
will be more normal both structurally and biochemi- 
cally.!'. The diabetic woman should be seen frequently 
in the clinic and a liberal approach taken toward hos- 
pitalization when optimal control cannot be maintained 
on an outpatient basis. Therapy must depend upon 
dietary supervision and insulin therapy, with oral 
hypoglycemics being avoided. Not only may these 
drugs be teratogenic but also they can produce pro- 
found neonatal hypoglycemia.” 

Frequent clinic visits directed at maintaining careful 
control of diabetes and screening patients for urinary 
tract infections will decrease the incidence of two 
“prognostically bad signs" in the diabetic pregnancy—. 
ketoacidosis and pyelonephritis.? Encouraging bed 
rest and early admissions for any evidence of hyperten- 
sion may reduce the frequency of a third significant 
complication, pre-eclampsia. The latter occurs as often 
in the general hospital population as in our diabetic 
patients. - | E 

In the past, much of the perinatal mortality rate as- 
sociated with diabetes mellitus arose from intrauterine 
fetal deaths or iatrogenic prematurity. Obstetricians 
could not determine when the fetus was funcuonally 
mature or distinguish the healthy fetus from the dete- 
riorating one. Early termination of all diabetic preg- 
nancies prevented some intrauterine fetal deaths but 
sometimes led to death of the neonate from hyaline 
membrane disease. The L/S ratio has fulfilled an im- 
portant need for a reliable indicator of fetal pulmonary 
maturity. Although its prognostic value has been ques- 
tioned in pregnancies. complicated by diabetes mel- 
litus, several investigators have reported a low inci- 
dence of RDS with an L/S ratio of 2 or higher.!^ ^ In a 
recent study at LAC Women's Hospital the L/S ratio 
was determined in 210 pregnancies complicated by 
overt diabetes. Only four cases of RDS and two cases of 
hyaline membrane disease were observed in, 200 pa- 
tients with an L/S ratio of 2 or higher prior to deliv- 
ery.5 Further evaluation of fetal pulmonary maturity 
by assessing the presence of phosphatidylglycerol may 
prove to be extremely valuable in the pregnancy com- 
plicated by diabetes." 

To avoid unnecessary premature delivery and yet 
prevent intrauterine fetal deaths, the clinician requires 
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techniques for antepartum fetal surveillance that pro- 
duce a low incidence of false positive and false negative 
‘results. Biochemical tests such as human placental lac- 
togen, diamine oxidase, heat-stable alkaline phos- 
urinary 
pregnanediol, and oxytocinase primarily reflect pla- 
cental status and have proved to be of little value.'*: ? 
At LAC Women's Hospital, the program of antepartum 
surveillance utilizes two parameters of fetoplacental 
function, daily determinations of 24 hour urinary es- 
triol excretion and CST.?* ?! These examinations 
should be initiated at no later than 34 weeks' gesta- 
tion. In the present series, one stillbirth did occur at 
35 weeks. 

With a negative CST and normal. urinary estriol 
excretion, an unexplained intrauterine fetal death is a 
rare event. A negative CST has reliably allowed the 
obstetrician to delay delivery for one week so that 
further fetal maturation could be achieved. Review of 
the literature reveals three diabetic pregnancies in 
which a CST was negative and an intrauterine fetal 
death occurred within seven davs of the test. In two 
women, estriol levels were either falling or low-normal, 
but intervention was not undertaken.7^ ?3 In a third 
case, a negative CST was followed by deterioration in 
control of diabetes and death of the fetus.” 

In our experience, normal daily urinary estriol 
excretion was also an excellent indicator of fetal well- 
being. Goebelsmann and associates? have emphasized 
that these assays must be performed daily if significant 


phatase, human chorionic gonadotropin, 
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falls are to be recognized. Two macrosomic fetuses 
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prospective blind study of 62 diabetic pregnant women 
in our institution revealed that unconjugated plasma 
estriol more accurately predicted fetal status than did 
total plasma estriol or daily 24 hour urinary estriol 
excretion.” 

Both the CST and estriol have a significant false posi- 
tive rate. Although the majority of women with a posi- 
tive CST do demonstrate late decelerations in labor, 
fewer patients with a low or falling estriol will exhibit 
these patterns. Therefore, both tests must be abnormal 
before the elective delivery of an immature fetus. 

Our plan of management has successfully reduced 
the fetal death rate to 1 per cent in patients with overt 
diabetes mellitus. Deaths due to iatrogenic prematurity 
and trauma have been eliminated. RDS occurs in- 
frequently. Congenital malformations have now 
emerged as the greatest single cause of perinatal death. 
Without these deaths, the perinatal mortality rate at 
LAC Women’s Hospital would be no higher in the di- 
abetic patient than in the nondiabetic one. Future goals 
must include determining the etiology of these 
anomalies as well as developing therapeutic measures 
to reduce neonatal morbidity. 
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Discussion 

DR. ALLEN B. WEINGOLD, Washington, D. C. For 
those of us to devote our clinical hours to the care of 
obstetric patients at risk, the time and effort committed 
to this study are well appreciated. Of equal importance 
is the fact that this report is delivered at a time when 
our literature increasingly reflects a rising concern, a 
negativisni, relative to the risks and benefits of inten- 
sive antepartum and intrapartum assessment tech- 
niques brought te clinical use in the past 10 years. 

In this study of 250 overtly diabetic patients, the au- 
thors emphasize a number of critical points in man- 
agement: rigorous metabolic control; early and pro- 
longed hospitalization prior to delivery; meticulous 
application of two fetal assessment techniques—estriol 
and the contraction stress test; and the use of intrapar- 
tum fetal monitoring to allow nearly half of the pa- 
tients to undergo vaginal delivery. 

The need for rigorous metabolic control, intensive 
patient education. and parenthetically, re-education of 
our colleagues in internal medicine is clear. The work 
of Gillmer' definitively establishes the degree of de- 
crease in blood sugar level during pregnancy in the 
normal, nondiabetic patient. It confirms the pregnancy 
change marked by fasting hypoglycemia and 
postprandial hyperglycemia. These data provide a 
target for euglycemic control. Karlsson and Kjellmer? 
demonstrated the positive impact of effective diabetic 
control on perinatal outcome. The work reported by 
Dr. Gabbe and his associates well substantiates this in- 
formation and confirms the appropriateness of eug- 
lycemia as a metabolic objective. 

Hospitalization at the time of the first visit, prompt 
admission during the remainder of pregnancy for any 
maternal complication, and prolonged hospitalization 
prior to delivery provide an opportunity to obtain this 
objective and to apply the techniques of antepartum 
assessment. I fully support this recommendation, but 
functioning as I do in a center with a predominantly 
private-patient population, it is important to note the 
enormous cost factors involved. Applying the protocol 
of Dr. Gabbe and kis co-workers and utilizing the fol- 
lowing rates and charges, I calculated the following: 


30 days of hospitalization (early pregnancy, 
34 weeks to 37.9 weeks) at $160 per day $4,800 


k 
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pregnant diabetic woman, Am. J. OBSTET. GYNECOL. 115: 
795, 1973. 

21. Freeman, R. K.: The use of the oxytocin challenge test for 
antepartum evaluation. of uteroplacental respiratory - 
function, AM. J. OBSTET. GYNECOL. 121: 481, 1975. 

22. Parer, J. T., and Alfonso, J. F.: Validity of the weekly 
interval between oxytocin challenge tests, AM. J. OBSTET. 
GYNECOL. 127: 204, 1977. 

23. Baskett, T. F., and Sandy, E.: False negative oxytocin 
challenge tests, AM. J. OBSTET. GvNkcOL. 123: 106, 1975. 

24. McCranie, W. M., and Niebyl, J. R.: A false negative 
oxytocin challenge test, Obstet. Gynecol. 49: 241, 1977. 


35 estriol determinations at $20 each 700 
Six sonograms at $50 per study 300 
Four contraction stress tests at $65 per test 260 
Additional laboratory evaluation 200 
Total $6,260 


This amount is necessary before delivery and does 
not include physician's fees. : 

Has this study demonstrated an effective cost/benefit 
ratio? It reports one of the lowest perinatal mortality 
rates associated with this disease. À review of data for 
1975 to 1976 from my institution resulted in a 
perinatal mortality rate of 68 per 1,000 deliveries. If we 
accept the data of Churchill and associates? and, more 
recently, of Stehbens and co-workers’, with euglyce- 
mia the progriosis for infarit growth ánd development 
has been enhanced. 

This report outlines a precise program for the use of 
daily urinary estriol determinations, stressing compari- 


son of any single value with the mean of three preced- 


ing tests. Only one fetal death occurred in 195 patients 
with normal urinary estriol values. 

The reliability of the negative CST is once again 
demonstrated. There were no fetal deaths within 1 
week of a negative test. Most importantly, in 62 of 260 
patients abnormalities were indicated by one or both of 
these antepartum assessment techniques. Fifty-six of 
the infants survived. 

Intrapartum monitoring was utilized to allow vaginal 
delivery in nearly half the patients. Other comparable 
data support the feasibility and safety of this approach. 
I was pleased to note that only 58 per cent of those 
fetuses monitored during labor after a, positive CST 
had late decelerations, a figure almost identical to that 
which I presented to this Society two years ago? 

I have three questions for the authors. The high fre- 
quency of anomalies and the 22 per cent incidence of 
macrosomia are corroborated in my own experience. 
However, the nearly 65 per cent incidence of neonatal 
morbidity is puzzling. Karlsson and Kjellmer? noted 
only a 28 per cent incidence of respiratory distress, 
jaundice, and hypoglycemia when material euglycemia 
was obtained. How close did they come to this percent- 
age and how were these: complications measured in a 
most "difficult" patient population? 

If one accepts the benefits of rigid control and uses 
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insulin to treat patients with Class A diabetes for 
significant postprandial hyperglycemia, does the pa- 
. tient require the full protocol outlined in this paper? 

It is of great interest that 91 patients were delivered 
of their infants after 38 weeks gestation; this included 
two stillbirths, with each fetus weighing over 4,500 
grams, one delivered at 38 weeks and one at 40 weeks. 
The first L/S ratio generally was not obtained until 37 
or 38 weeks’ gestation. Is there sufficient concern over 
the reliability of the L/S ratio to delay termination of 
pregnancy when pulmonary maturity is indicated even 
when urinary estriol levels and the CST are normal 
and the cervix is unfavorable? 
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DR. CHARLES H. HENDRICKS, Chapel Hill, North 
Carolina. Historically, the perinatal mortality rate in 
diabetic pregnancies lias been extremely high. Prior to 
the insulin era the incidence of pregnancy in diabetic 
women was very low because of the "relative sterility" 
of these individuals. In those who did conceive the 
perinatal mortality rate was said to exceed 50 per cent.! 
Even during the earlier years of, insulin use the 
mortality rate remained distressingly high. Before 
1941, for example, the total fetal loss in one series was 
32.6 per cent? The subsequent results of Pedersen and 
co-workers? are most illuminating. Reporting on di- 
abetic pregnant patients, Classes B through F accord- 
ing to White's classification, they found a 23.1 per cent 
perinatal loss for the decade 1946 to 1955. For the 
decade 1956 to 1965 the perinatal loss was 20.1 per 
cent. For the seven years from 1966 through 1972 the 
perinatal loss dropped to 11.7 per cent. In examining 
the medical literature, it becomes apparent that in all 
groups, except the group studied by Priscilla White 
(where the beneficial change appeared earlier}, the 
relatively dramatic drop in perinatal mortality rate 
becàme evident some time during the 1960's. 

Exceptionally good results were obtained by Dr. 
Priscilla White and her co-workers, who reported in 
the 1940's and 1950's. In 1958, Nelson and colleagues’ 
reported the unprecedentedly low perinatal mortality 
rate of approximately 10 per cent, not including the 
deaths of an unspecified number of infants considered 
to be previably premature.* These good results were 
attributed to the combination of good prenatal and di- 
abetic care and large doses of diethylstilbestrol and 
progesterone, which were initially administered early 
in pregnancy and at increasing dosages to term. Dr. 
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Nicholson Eastman? spoke perceptively in 1950, when 
he said, “There is not a shred of evidence, as-far as I 
know, to document the belief that endocrine manage- 
ment of diabetes offers any advantage to either the 
mother or the child. And when it is remembered as 
well that the theoretical basis for this concept leaves 
much to be desired, it would seem high time that this 
concept be discarded into the limbo of discounte- 
nanced theories, despite the aggrandizement it has re- 
ceived in the literature. It would appear that the excel- 
lent results achieved by Dr. White may best be ascribed 
to unremitting, skilled, meticulous mariagement of the 
diabetic pregnant patient rather than to the use of stil- 
bestrol and progesterorie. 

In the late 1960's, Gluck and his associates! began to 
develop the L/S ratio as an indicator of fetal lung mat- 
uration. Each of these three methods—estriol, oxytocin 
challange test, and L/S ratio—is now part of the fabric 
of obstetric management of diabetic patients reported 
by Dr. Gabbe and his co-workers. It needs to be borne 
in mind that each of these techniques for fetal assess- 
nient has come under intense scrutiny as to precise 
value in prognosticating the outcome of pregnancy in 
the diabetic mother. The fact that each of these tests is 
currently being subjected to critical re-examination 
concerning their use in the management of diabetic 
pregnancies attests to the difficulty of developing new 
and effective prognostic methodology and to the con- 
tinuing.complexity in understanding the diabetic pro- 
cess as it relates specifically to pregnancy. 

It would be most rash to attribute the improved re- 
sults reported here to any one of the newer diagnostic 
techniques, Nevertheless, one should acknowledge the 
fact that at the University of Southern California, 
perinztal mortality rate in overt diabetes has been re- 
duced to a level below that which even the most op- 
timistic of us would have predicted 10 years ago. This 
reduction of perinatal deaths to 46 per 1,000 at USC 
compared to 24 per 1 ,000 in the general population is a 
notable achievement. That this achievement represents 
a solid and progressive gain is furthermore indicated 
by the fact that for the years 1970 to 1972, the same 
institution reported a perinatal mortality rate of 80 per 
1,000 in patients with Classes B through F diabetes 
compared to 32 per 1,000 in the general population.® 
This improvement might lead one to believe that dia- 
betes, like other serious medical problems, can best 
be managed at a major center that is equipped to deal 
with the problem on a daily basis and where all the phy- 
sical end personnel resources required to manage a 
high-risk medical situation are available. 

Yet even.the excellent results reported here do not 
proinise that the diabetic woman will ever have the 
same reproductive effectiveness as the nondiabetic pa- 
üent. The persistently high incidence of neonatal 
morbidity in all reported series attests to the fact that 
diabetes in pregnancy continues to represent an ex- 
tremely challenging disease state. An illustration of the 
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continuing enigma. of diabetes as it relates to preg- 
nancy is the continuing high incidence of spontaneous 
abortion among diabetic women. Coupled with this is 
the equally puzzling enigma of the high frequency of 


severe congenital anomalies in fetuses of pregnant. 
women of all: diabetic groups, including those in Class ' 
A..As reported by ‘Gabbe and co-workers three of the - 


five deaths in Class A were associated with. severe con- 


genital anomalies.? Four of the 12 deaths in Classes B` 
through R: were associated with very severe congenital ` 
anomalies, presumably all incompatible with continued 


extrauterine fetal existence. 


Gabbe and his co-workers* recently reported. their, 


experience with Class A diabetes mellitus. That group 
of patients was seen only every two weeks, givén careful 
dietary instructions, and\observed to see, if they were 
among that 10 to 15 pér cent in Class A who. predict- 
ably become overtly diabetic during pregnancy. Only 
when the fetus had not been delivered at 40 weeks’ 


gestation were urinary estriol levels obtained twice _ 


weekly. I would like to ask how many patients in the 


presently reported series were originally considered t to ' 


have Class A diabetes.  .. 
Other workers have reported significant midirimes- 


ter losses of pregnancy in diabetic patients. The earliest 


perinatal loss reported.in this paper was at 31 weeks' 


gestation. I would like to know if the authors were 
fortunate enóugh not to have seen any losses at those ' 


earlier weeks of gestation. 


Finally, one must be aware of the genetic and epide:, . 


miologic implications of the improved results reported 


here. The very success of the program makes it likely = 


that more diabetic women will become pregnant in fu- 
ture decades. The authors have indicated that, as part 

of the initial hospitalization work-up, patients are given 
intensive instruction concerning diet, insulin require- 
ments, and what to anticipate during the remainder of 
the pregnancy. I would like to ask, what medical or 
genetic counselling is given to these patients during the 
pregnancy.or post partum concerning the advisability 


of family limitation. As an indicator of their steriliza- ` 


tion practices, I would like to ask the authors how many 
of the 260 diabetic women were sterilized at the com- 
pletion of the reported pregnancy. - | 
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DR. JOHN W. GREENE, ĪR., Lexington, Kentucky. It 


. always üpsets me to see an annual or other publication 


use such small numbers for those of.us who deal with ' 
this situation know that such numbers are unique, to 


| prove what Dr. Quilligan has demonstrated this morn- 


ing. I know it is not proper for me to discuss what one. 


.. of the discussants has already brought up, but the 
present problem of cost bothers me. Why should we 


worry about cost in rendering ultimate care? What is 


` the cost of renal tránsplant? What is the cost of cardiac 


surgery in oncológy patients? So let us not be ashamed . 
to render proper physical care where. cost is an item. 
Dr. ROBERT KINCH, Montreal, Quebec, Canada. I 
just want to ask Dr. Quilligan to speculate. He pointed 
out some of the future problems relating to the causes 
of intrauterine fetal death. There are two schools of . 
thought. here. There, is a school: which I call 
"ignored" — diabetes is not controlled quickly, perhaps 


because the internist does not work fast enough. If you 


have an internist who knows a lot about risks of death, 
as I am sure you do, this is, of course, an advantage. Dr. 
Richard Beard, from St. Mary's Hospital, and Dr. 


.Ronald Chez may feel these babies die because of hy- . 


poglycemia, in an acute form possibly occurring during 
the night, when the normal pregnant woman's blood 


| sugar is abnormally low. 


I would like to ask Dr. Quilligan to speculate on this, 
on the: basis that if hypoglycemia iS present there 


. Should be. some intellectual impairment in the sub- 
'sequent development of the fetus and the baby. I have 


only come across one paper which has substantiated 
this to a certain degree, and it was recently published. 

One believes that a patient would have to have very 
sudden: hypoglycemia to cause the death, but there 


‘must be varying grades of hypoglycemia during preg- 
" nancy which would generally appear to affect the in- 
-> tellectual capability of the baby. 


DR. GABBE (Closing). In the past 15 months we 
have increased the number of patients in our series to 


` over 380. We have had rio further losses. The perinatal: 


mortality : rate now approaches 35 per thousand, and 
it is not. significantly different from that in the popu- 
lation as a whole. 

We are, indeed, concerned about the incidence of 
morbidity and macrosomia in our population. 


. 732 Gabbe et al. 


In terms of the degree of control that we achieve, 
we review all fasting blood levels throughout the man- 
agement of these patienis. During the year 1976, we 
found this ranged from 109 mg. per cent fo- patients 
with Class B diabetes up to 140 mg. per cent For those 
with Class D diabetes. 

So we do come close to achieving our dal of nornio- 
glycemia in the majority of our patients, and, as we 


stated, most of our patients have Class B diabetes. 


We know that birth weight is dependent upon the 
weight of the woman prior to pregnancy, and tlie ma- 
jority of our patients are considerably obese. We know 
it also depends on weight gain, and we encourage our 
patients to gain only 25 pounds. 

We are quite concerned about the develooment of 
acetonuria in a patient who does not have sufficient 
intake. It is interesting to note that in our patients with 
Class A diabetes, who are always normoglycemic in 
the fasting state, by definition, the inciderice of macro- 
somia is 20 per cent. 

The instance of over-all morbidity in our Class A 
population is approximately 25 per cent; and as in 
- overt diabetes this morbidity is primarily hyperbili- 
rubiriemia. We have defined this as bilirtibin over 10 
mg. per cent. The incidence of exchange transfusion 
in our population for this complication is ELI. 
rare. à 

We have defined hypoglycemia as a blood sugar B 
less than 30 mg. pér cent if the baby weighs over 9,500 
gramis or a blood sugar less than 20 mg. per cent with 
a weight below 2,500 grams. Again, we afe usd 
to a chemical definition. 

The iücidence of liypoglycemic seizures in our in- 
fants is extremely rare. Tlierefore, if we compare 
morbidity in our series to that of the series of Persson, 
for example, who includes only those babies who re- 
ceive exchange transfusion or who have symptomatic 
hypoglycemia, the incidence of morbidity is actually 
quite low. 

I might point out that only three infants in our en- 
tire series died as the result of this morbidity, two 
with enterocolitis and one with respiratory distress 
syndrome. 


The question was raised about the management of 
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patients with Class A diabetes. Our present manage- 
ment approach is one of outpatient care. We do not | 
hospitalize these patients unless they require intense 


antepartum surveillance. This group includes patients 


with a prior stillbirth or pre-eclampsia. 

We do not treat patients with Class A diabetes with 
insulin. I think there is evidence to indicate that pa- 
tients treated with insulin do -have less macrosomia, 
and we are áttempting to examine this. 

Thirty-five per cent of our patients were delivered 
of their infants after 38 weeks. We are now delivering 
more of them closer to 38 weeks., 

We have a problem in our institution in that dating 
gestation is very, very difficult, and many of our pa- 
tients present late in pregnancy. One of the stillbirths 
that resulted after 38 weeks occurred in a patient who 
weighed close to 400 pounds. A satisfactory stress test 
could not.be done because of her weight. The estriol 
level fell 50 per cent. We were reluctant to deliver this 
obese woman, and unfortunately thé baby died. 

In. a second patient whose baby died after 38 weeks, 


a cesarean section could not be performed on the: 


scheduled day, when the lecithin/sphingomyelin ratio 
was mature. The patient's condition deteriorated over 
the next 36 to 48 hours, and the baby died before it 
could 5e delivered. There is rio such thing as an elec- 
tive cesarean section in diabetic patients, and this 
should have been. done as an emergency as soon äs 
possible. 

As far as counseling tlie patients is concerried, we 
ericourage them to limit themselves to two or three. 
successful pregnancies. We encourage postpartum 
sterilization; but few are. willing to accept this. If they 
have insulin-dependent diabetes, the chance that their 
baby will develop diabetes, as best we know ony is 
approximately 1 to 5 per cent. 

Our feeling is that in the majotity of these babies the 
acidosis which results in death is due to a metabolic 
disorder. We believe the acidosis may be due to hy- 
perglycemia. 

In our own experience intrauterine death is in- 
frequent if the patients are hospitalized and carefully 
followed. 
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Now, an effective | 
nonhormonal contracepti 
answers these concerns: 


“Tm worried about “I can't use 


taking the pill.” an LUD.” 





- Unique, patented delivery system. 
Encare Oval is a new and different 

vaginal contraceptive. The potent 
spermicide nonoxynol-9 is contained in a 
special base that melts at body tempera- 
ture. As Encare Oval melts, it gently 
effervesces, forming a double-action sper- 
micidal shield across the cervical os. This 
is an unusually viscous and tenacious 
barrier to prevent penetration by sperm. 


"The diaphragm 1S Just Confirmed high efficacy rate. 
h bl » In a recent West German survey of 

too much trouble. 287 physicians prescribing Encare Oval, 
only 43 pregnancies were reported after 
10,017 women completed 63,759 months of 
use. This represents a pregnancy rate of 
approximately 1 per 100 women-vears. It 
should be noted, however, that surveys of 
contraceptive effectiveness vary substan- 
tially based on compliance and charac- 
teristics of the study group. 


No systemic side effects. 

Encare Oval contains no hormones. 
There are no systemic side effects. 
Simple to use. 

Encare Oval is convenient and 
uncomplicated to encourage patient 
compliance. The Oval is shaped to slide 
easily into the vagina—without an appli- 
cator or special equipment. Protection 
occurs ten minutes after insertion and 
lasts for two hours. An Encare Oval is 
available without a prescription. 





Uncomplicated effectiveness 
ina new nonhormonal 
contraceptive 





Barrier effectiveness proved. 

[n vitro tests demonstrate that human sperm 
are unable to penetrate the viscous Encare Oval 
barrier-even with the spermicide removed. 


No sperm found 
in cervical canal 


Slide shows the Cxcep- 
tional density of the 
Encare Oval barrier. (For 
this test the spermicidal 
agent was removed. ) 


Only dead sperm 
found at os 
externum or in 


vagina 
Human sperm, at right, 


are unable to penetrate the 





viscous shield. 

New Encare Oval offers effective contracep- 
tion without "pill" or IUD side effects or the irre 
versibility of sterilization. And it's much easier 
than traditional vaginal contraceptives. You can 





Sper micidal action cor r obor ated. recommend Encare Oval with confidence. 
Standard tests for spermicidal effectiveness were Please review package insert for complete 
administered at an international test facility. Results product information and precautions. 


confirmed that nonoxynol 9 reached the desired high 
level of spermicidal efficiency. 


Postcoital tests confirm efficacy. 

A series of postcoital tests were undertaken to 
determine the spermicidal and barrier action of 
Encare Oval. Samples were taken from the vagina, os 
externum, and cervical canal (to a depth of 15 to2cm ) 
within 5 to 12 minutes after coitus. Results showed 









no moving sperm in any samples. Immobilized al e 
sperm were noted in the vagina and os Se m 

externum, but no sperm (either live or —— m | 

dead) were found in the cervical canal. r | Oval 
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nonhormonz 
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Blood pressure response to estrogen-progestin oral 
contraceptive after preghancy-induced hypertension 


JACK A. PRITCHARD, M.D. 
SIGNE A. PRITCHARD, R.N. 


Dallas, Texas 


Blood pressures havé been measured before and during use of an oral contraceptive. 
(mestranol, 50 mcg., plus norethindrone, 1 mg.) by 180 young primiparous women who had 
recently demonstrated overt pregnancy- -induced hypertension, including 26 with eclampsia. 
Their mean systolic and diastolic blood pressures varied from no higher to only very slightly 
higher than those of 200 nulligravid women who were using the same contraceptive. The 
diastolic blood pressures rose to exceed 90 rhm. Hg in nine of the women who were 
previously hypertensive late in their first pregnaricies compared to a similar rise in five of 
the nulligravid women. In the majority of the nine with previous pregnancy-induced 
hypertension, but in none of the five nulligravid women, the hypertension was identified 
during the first 3 months after: starting the oral contraceptive and persisted long after the 
contraceptive was stopped. The basis of the hypertension that reappeared during the first 3 
months of use of the oral contraceptive, as well as during the pregnancy, was most likely 
underlying chronic vascular disease. Absence of hypertension while using the oral 
contraceptive did not preclude the subsequent development of hypertension during 
pregnaricy either by primiparous women with previous pregnancy-iriduced hypértension or 
by primigravid women. The observations reported here do not preclude the use of the oral 
contraceptive by young primiparous women with previous pregnancy-inducéd hypertension, 
including eclampsia, if one adheres to the contraceptive dosage, the method of patient 
selection, and the guidelines for follow-up outlined in this article. (Am. J. OBSTET. GYNECOL. 


129: 733, 1977.) 


IDENTIFICATION OF WOMEN who are at appreciable 


risk of hypertension from use of oral contraceptives is ` 


essential for rational family planning counseling. This 
report focuses on one category of women who would 
seem likely to be at increased risk, specifically, 180 
young women who had well documented pregnancy- 
induced hypertension complicating their first preg- 
nancies and who subsequently desired to use an oral 
contraceptive. 


Method of study 


It was appreciated at the outset that the measure- ` 


ment of arterial blood pressures as done in clinical 
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practice may be imprecise. The cuff size may be inap- 
propriate for the arm; the individual making the mea- 
surement may be inadequately trained; and observer 
bias may lead to an incorrect recor ding, most likely one 
that is lower than the actual blood pressure. It is be- 
lieved, however, that imprecision from these causes 
was minimized in this study by the orientation 
provided the personnel who made these mea- 
surements. Since the inception of the Family Planning 
Program in 1969, both the potency of oral contracep- 
tives and the possible dangers from their use have beeri 
vigorously emphasized. The specific problem of blood 
pressure elevation has been highlighted by the 


minimum requiremerit that all women who are to re- 
ceive an oral contraceptive must have their blood 


pressurés checked before the medication is prescribed, 
3 months and 6 months later, and every 6 montlis 
thereafter. l 

To identify a group of primiparotts women with 
pregnancy-induced hypertension without convulsions, 
consecutive names of women whose first babies were 
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Fig. 1A. Mean systolic blood pressures while using the oral 
contraceptive (*p « 0.05). 


born at Parkland Memorial Hospital were obtained 
from the "Labor-Delivery" log book. Their medical 
records were then analyzed to identify those who were 
initially normotensive but became hypertensive late in 
their first pregnancies. From this group were selected 
those women whose mean peripartum diastolic blood 
pressures exceeded 95 mm. Hg as calculated from mul- 
tiple measurements made over a 24 hour period. The 
Family Planning Clinic records were then reviewed to 
identify those women who began to use an oral con- 
traceptive agent for the first time following the preg- 
nancy complicated by hypertension. The records of ail 
women with an eclampsia-complicated first pregnancy 
who were delivered of their infants at Parkland Memo- 
rial Hospital since 1969 were similarly reviewed. One 
hundred eighty women who fulfilled 'all of these 
criteria were selected for study, including 26 who had 
had eclampsia. At the outset all subjects were 25 years 
of age or younger. Eighty-one per cent were black. 

Another group of 200 comparably. young women 
was selected. They had enrolled in Family Planning 
Clinic during the same period of time as the primipar- 
ous: women, had never been pregnant, had never pre- 
viously used an oral contraceptive, had been given the 
same mestranol-norethindrone oral contraceptive, and 
had their blood pressures monitored in the same way. 
The maximum age at the outset was 25 years. Eighty- 
two per cent were black. 

The oral contraceptive provided was mestranol, 50 
mcg., plus norethindrone, 1 mg., to be taken daily for 
2] days followed by steroid-free tablets for 7 days. If 
breakthrough bleeding proved troublesome, which 
happened very infrequently, the mestranol content of 
the tablet dispensed was increased to 80 mcg. The 
guidelines for prescribing the oral contraceptive in- 
cluded a diastolic blood pressure of no more than 90 
mm. Hg and no other evidence of systemic disease. 
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Fig. 1B. Mean diastolic blood pressures while using the oral 
contraceptive (*p « 0.05). 


Observations 


Pregnancy induced hypertension without convul- 
sions preceding use of oral contraceptive. The mean 
blood pressure recordings are presented in Table I and 
in Figs. IA and IB for the 154 women who developed 
pregnancy-induced hypertension without convulsions 
during their first pregnancies and had diastolic blood 
pressure readings not in excess of 96 mm. Hg 2 to 4 
weeks post partum when the oral contraceptive was 
started. One hundred thirty-three (85 per cent) used 
the oral contraceptive without interruption for at least 
6 moriths, 108 (70 per cent) for at least 1 year, and 53 
(34 per cent) for at least 2 years. The mean systolic and 
diastolic blood pressures for the group did not change 
appreciably during the period of observation. 

Diastolic blood pressures in excess of 90 mm. Hg 
were identified in nine, or 5.8 per cent, of the women 
at some time after they had begun to use the oral con- 
traceptive (Tables I and II). In five of the nine hyper- 
tension was identified within the first 3 months after 
starting the oral contraceptive. In each of the nine in- 
stances, the oral contraceptive was stopped when the 
diastolic blood pressure was found to exceed 90 mm. 
Hg. The subsequent blood pressure recordings for 
three of the nine women soon dropped to normoten- 
sive levels, implying that the previous rise was the ef- 
fect of the oral contraceptive (Table Il). In five of the 
women, including four of the five who became hyper- 
tensive during the first 3 months after starting to use 
the oral contraceptive, an elevated diastolic blood 
pressure was identified long after the oral contracep- 
üve had been stopped. Most likely these five women 
have chronic hypertension. Follow-up for one woman 
has been inadequate. 

Eclampsia preceding use of oral contraceptive. As 
shown in Table III, the precontraceptive blood 
pressure readings at Family Planning Clinic averayed 


n 


Volume - 


Number 7 


y 


A 
Blood pressure response to oral contraceptive 35 
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Table I. Serial blood pressure measurements for 154 young women iwho had developed overt 
pregnancy-induced hypertension without convulsions during their first pregnancies and whose diastolic 
blood pressures were 90 mm. Hg or lower when oral contraception was started 


Pregnancy-induced 
hypertension 


Subjects 
Blood pressure: 
Systolic 171 152 116.6 117.1 
S.E. — — 1.05 1.03 
Diastolic 113 102 195,7 73.0 
S.E. — — 0.81 0.92 
Diastolic >90 154 154 0 5 


Months mestranol-norethindrone was used 
Mexi- 24 hr. | 
mum average +3 +6 +12 +18 +24 -+30 
154 154 154 154 133 108 83 56 38 


117.8 115.4 E152 115. 


5.8 112.5 116.5 
1.01 1.16 1.33 1.39 2.15 2.25 

73.0 72.1 73.7 73.1 70.9 76.7 
0.78 0.82 1.13 1.13 1.52 2.04 
l 0 2 0 0 l 


Table II. Women with pregnancy-induced hypertension without convulsions; blood pressures post partum 
were 90 mm. Hg or lower when oral contraceptive was begun, but blood pressures were subsequently 


greater than 90 mm. Hg 


Pregnancy-induced 
hypertension 


160/106 148/99 140/60 146/94 


290/130 185/110 110/70 150/119 

160/110 144/105 140/88 170/112 

160/110 145/101 142/84 142/100 

190/110 163/101 118/80 150/114 

170/110 155/104 198/90 120/90 128/98 
170/108 — 157/100 130/80 130/80 130/80 194/84 


170/110 — 152/97 130/70 128/70 140/90 132/76 
140/103 120/70 118/72 124/86 120/76 


150/110 


Months mestranol-norethimdrone was "used 


24 hr. 
Maximum | average 


132/100 
150/100 
126/88 126/88 122/90 140/106 






Blood pressure 
after stopping 


oral contraceptive 


160/110 1 yr. later 
Hypertension persisted 
1% yr. and during 
and after next preg- 

nancy 
Hypertension persisted 
at least 2% yr. 
140/100 3 yr. later 
Normotensive during 
and after subsequent 
pregnancy 
130/70 2 yr. later 
110/80 1% yr. later 
170/110 4 yr. later 
No follow-up 





116/75 mm. Hg for the 26 women who had had 
eclampsia during their first pregnancies and who 
had begun soon thereafter to use the oral contracep- 
tive. Their mean blood pressures 3 and 6 months later 
were 112/72 and 111/70 mm. Hg, respectively. The 
maximum diastolic pressure recorded for any previ- 
ously eclamptic women while using the oral contracep- 
tive was 84 mm. Hg. 

Nulligravid women who used oral contraceptives. 
Serially recorded blood pressure measurements for 
200 young nulligravid women who were using an oral 
contraceptive for the first time are summarized in Ta- 
ble IV and in Figs. 1A and 1B. The systolic and dia- 
stolic blood pressures for the:group did not change re- 


markably during the 3 year period of observation. 


However, diastolic blood po AMA in excess of 90 mm. 
Hg frere "T ‘an » e 200 women, or 2.5 per 





eme 


cent, 6 months or more after starting the oral con- > 
traceptive (Table V). Of the five women one became 
normotensive and one remained hypertensive after 
stopping the oral contraceptive. A third woman soon. 
conceived and developed overt hypertension late in 
pregnancy. Post partum she promptly became nor- 
motensive and remained so while using the oral con- 
traceptive for 6 months. A fourth woman lost 50 
pounds and was restarted on an oral contraceptve 
prescribed elsewhere; she remains normotensive to 
date. Appropriate follow-up blood pressure recordings 
after stopping the contraceptive are lacking for the 
fifth woman. 

Blood pressure responses during pregnancy sub- 
sequent to use of oral contraceptive. Blood pressures 
were measured again during the second pregnancy 
for 56 of the women who demonstrated pregnancy- 
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Table III. Serial blood. pressure measurements fot 26 young women who had eclampsia during 
their first pregnancies and whose diastolic blood pressures were £0 mm. Hg. or lower 


when oral; Mss) ita was started. A. 





2 


Months mestranol-norethindrone was used 











; Maxi; | 24hr. a 
EE | average +18 +30 +36 
Mean “175/124 | 156/108* .116/75 , 119/72 111/70: . 107/65 108/70 95/60 . 99/60 105/70 . 
No. . =» 0986€. 7 . 26 7 26. ^ 26 “22 cy. 145^ .- AD 2» Ao. 3 s9 
Diastolic >90 0 e wg. WE c9 0 43 FO" SF ur sx O 0 - 0. 0 
*Does not;include blood pressure recordings after. administration. of intravenous hydralazine. 
Table IV. Serial blood’ pressure measurements for 300 young aupa women before and during 
use of oral. contraceptive | ih : 
| M onths mestranol-non ethindrone was used 
No. OO : ^ 120 | 
^ Blood pressure: > E i naa S | l = n 
Systolic^ — 7... 115.7 (318.1 71122 16.3" |. 1108 ae OS? 29 > 
SE." — ^, 0.79 0.80 © . 0.80 081 '. 098:  ' 1.05 EDI 1.29 
Diastolic — . t. 714 . 70.2 “69.6 - 79.9." 696 ` 714 — 71.0 Tk4 . 
- SEL. l ,. , 0.60 o 0.57 0.62 0.70 — 0.74 | , 0.78 0.84 0.95." 
Diastolic 290 .^ .0 > , 0... 0 > ou do 2 8 0 2 





induced hypertension. during thé: first pregharicy. ` | 


Forty of the 56 remained normotensive during the sec- 
ond pregnancy-as well as throughout the.time they 
used the oral contraceptive. Sixteen (29 per cent) were 


again determined to be, hypertensive during the second - 
pregnancy; 14 of these had been normiotetisive while 
“using the oral contraceptive. Their. diastolic blood 


pressures recorded the time they were last issued- the 
oral contraceptive ranged from.68 to 86 mm. Hg. The 


diastolic blood pressure récordings for the other two, 
. who WETS hypertensive again, during the second preg- 
, nancy, were 92 and. 114 mm. Hg when, the oral. con- x 


£ 


traceptive was stopped.. e a ana 
Althoügh none of the 26 women ae previously had 


had eclampsia became overtly hypertensive: while 
_using the oral contraceptive, two of nine did’ so dur- 
` ing the second pregnancy.. Four of the, séven who 
z during. the second pr eg- 


= hic ‘yt ORTUA 


z hype ce ' 
nancy elected to use the Sa contraceptive again and 


have. since remained normotensive. Serial blood 


pressures are summarized in Table VI for one wornan. 


who developed eclampsia with extreme hypertension, 


then used the oral contraceptive for more than 6 years _ 

‘without hypertension; and remained » ‘normotensive 

throughout her second pregnancy. , 
Eighteen of the 200 originally nulligravid women 


conceived subsequent to-using the oral contraceptive 
and were delivered of their infants at Parkland Memo- 


i cpu Zu 


` pathologic significance” ? 
. . increase may be marked.” ? It is therefore important to 
identify those women who clearly would be at in- 


rial Hospital. Ten remained normotensive throughout 


the pregnancy and puerperium while eight demon- 
stratec pregnancy-induced hypertension. These eight 


women have had no.postpartum recurrence of hyper- 


ténsion following 3 to 36 months of using the oral con- 
Commerit 07 | 


It is now well established that oral contraceptives that 


contain an estrogen plus a progestin can at times and in 
"some as yet unclear way induce an ‘elevation of blood 


pressure.' For large groups the effect, in some studies 
at least, has been’ so. SIEHE as to: be of questionable 
; yet in some individuals the 


creaséd risk for hypertension if they were: to use an 


| estrogen- progestin oral contraceptive. 


‘It was thought at the outset that women with previ- 
ous induced pregnancy-acute hypertension might be 
tinusually prone to contraceptive- ‘induced hyperten- 
sion. This does not appear to be the case, however. For 
this group. the serially recorded systolic and diastolic 
blood. pressures were either the same as or only mini- 
mally higher than the mean blood: pressures of the 
comparably young nulligravid women who were also 
taking the oral contraceptive (Figs. 1A and 1B): Even 


theugL hypertension after beginning the use of ye 


r 


Voume df 
Number 7 
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Table V. Serial blood pressure recordings for five nulligravid young women who developed diastolic blood 


pressures >90 mm. Hg while using an oral contraceptive - 


Months mestranol-norethindrone was used 


120/88 110/84 112/75 130/100 
110/70 130/90 122/89 144/108 
130/80 130/80 128/78 128/78 | 129/92 
118/82 128/80 120/80 122/82 128/88 
122/82 130/70 112/76 106/84 110/86 


130/84 


130/76 


Blood pressure 
after stopping 


oral contraceptive 


122/80 3 mo. later 
134/100 3 mo. later; 
-.. 184/96 3 yr. later 
150/90 2 wk. later; 
no further follow-up 
Subsequently lost 50 pounds; 
normotensive 21^ yr. 
later while taking 
oral contraceptive 
110/70 128/94 Promptly conceived; 
hypertensive late in 
pregnancy; normoten- 
sive post partum while 
again using oral 
contraceptive 


130/80 140/106 


Table VI. D. B., eclampsia followed by normotension during 6 years' use of or al PARNE and 


throughout second pregnancy 


First pregnancy (1969) 


Systolic: 
Mean l 127 213+ 
Range 120 to 130 200 to 220 
Diastolic: 
Mean . 70 127+ 
Range 70 120 to 140 
No. of : 
recordings - 3 3 


*Two months after last prenatal visit. 
TBefore administering hydralazine. 


oral contraceptive was approximately twice as common 
among the women whose first pregnancies had been 
complicated by pregnancy-induced hypertension, it oc- 
curred nonetheless, infrequently. In five of the nine 
women who subsequently became hypertensive, the in- 
crease became apparent: within the first 3 months of 
beginning the oral contraceptive, and in four of those 


five the hypertension was subsequently demonstrated | 
to be chronic. This observation implies that the hyper- 


tension identified during the first pregnancy and again 
during the first 3 months of postpartum use of the oral 
contraceptive was most likely due to underlying 
chronic vascular disease that had initially become ap- 
parent late in pregnancy. After the first 3 months of 
use of the oral contraceptive, the incidence of diastolic 
blood pressure recordings exceeding 90 mm. Hg was 
similarly low for both groups. 

The frequency and the intensity of the parno 
identified in this study do not appear sufficiently great 
to preclude the use of oral contraception by all women 





Second pregnancy (1976) 
During 6 years’ use of 
oral contraceptive Intrapartum 
108 126 128 
94 to 122 110 to 130 120 to 135 
72 74 77 
60 to 88 70 to 80 70 to 85 
19 7 | 6 


who suffered pregnancy-induced hypertension during 


‘their first pregnancies. It is re-emphasized that well 


defined criteria for eligibility for this study were estab- 
lished at the outset. All subjects were 25 years of age or 
younger. They were identified as normotensive in the 
early part of a first pregnancy and then became hyper- 
tensive later in that pregnancy. When oral contracep- 
tion was started post partum their diastolic blood 
pressures: were 90 mm. Hg or lower. Moreover, the 
contraceptive medication was ‘precisely defined; 
namely, mestranol, 50 mcg., plus norethindrone, 1 mg. 
was taken daily for 21 days, followed by 7 days of absti- 
nence; then the cycle was repeated. When break- 
through bleeding occurred, although it did in- 
frequently, the mestranol content dispensed was in- 


creased to 80 mcg. per tablet. Finally, the blood 


pressure was re-evaluated no later than 3 and 6 months 
after starting the oral contraceptive and every 6 
months thereafter. 

At the outset it was suspected that those women who 
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became hypertensive during the first pregnancy but 
demonstrated no hypertension while using the oral 


.contraceptive would.most likely remain normotensive 


during the next pregnancy. This did not prove to be 
the case, Of 54 women who remained normotensive 
while using the oral contraceptive and then conceived 
for the second time, 14 again became overtly hyperten- 
sive. Moreover, eight of 18 nulligravid women who 


remained normotensive while using the oral contracep-. 


tive subsequently developed overt hypertension during 
their first.pregnancies. | 
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The mechanism by which oral contraceptives induce 
hypertension is not known. The same is true for hyper- 
tension induced by pregnancy. The observations made 
during this study imply that the mechanism, while un- 
known, may not be the same in both circumstances. 


— We are grateful to the staff of The Greater Dallas 
Maternal Health and Family Planning Program for 
their considerable help in following the many women 


considered in this study and to Sherry Gleason for 


preparing the manuscript. 
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Discussion 


Dr. T. TERRY HAYASHI, Pittsburgh, Pennsylvania. 
The relationship between contraceptive pill and an- 
tecedent hypertensive disorders of pregnancy has been 
a controversial issue for a long time, with data sup- 
posedly supporting both sides. The present paper is an 
attempt to settle the issue employing the usual inimita- 
ble Texas approach of reporting a huge number of 
young women on oral contraceptives with the largest 
series of posteclamptic patients on oral contraceptives. 
The answer is a definite no. i 


- 


The reported incidence of pill-induced hvpertension 
ranges widely from 2 to 18 per cent, but the overall 
average appears to be somewhere between 4 and 6 per 
cent as noted in this article. Although there are definite 
changes in the renin-angiotensin-aldosterone system 


with a marked increase in the plasma renin substrate, - 


renin activity, and aldosterone secretion, the specific 
mechanism. for the hypertension has not been well de- 
- lineated. However, the confusion is probably as great 
regarding the exact pathophysiology of hypertensive 
disorders of pregnancy. I share the authors' opinion 
that there is little to indicate that there is a common 
causative pathway for these two conditions. 

Perhaps one comment may be made regarding the 


study of eclamptic patients, who are undoubtedly the 


most seriously involved with toxemia. So often patients 
convulse who really do not display marked increases in 
blood pressure. The etiologic mechanism for convul- 
sive seizures in toxemia may be different than that in- 
volved in raising diastolic blood pressure. 

I believe the strength of the article is that it repre- 
sents a well conceived prospective study with sufficient 
data to provide statistical significance. Too many ot the 


previous reports have been retrospective studies. The 


3. Fisch, I. R., Freedman, S. H., and Myatt, A. V.: Oral con- 
traceptives, pregnancy, and blood pressure, ]. A.M.A. 222: 
1507, 1972. 

4. Dunn, F. G., Jones, J. V., and FIFE, R.: Malignant hyper- 
tension associated with use of oral contraceptives, Br. 
Heart J. 37: 336, 1975. 


conclusions of this paper appear to be drawn logically 
and appr opriately. 
pue question: Is there a dose relationship? 

R. KEITH P. RUSSELL, Los Angeles, California. It 
sii be of interest to know the cigarette smoking 
habits of those patients in this study who developed 
hypertension while taking oral contraceptives. Correla- 
tions between heavy cigarette usage and serious oral 


contraceptive side effects have been suggested. It 


would be good to know the authors’ findings in this 
regard, if such data are available. : 

DR. RUSSELL RAMON DE ALVAREZ, Bryn Mawr, 
Pennsylvania. The authors have presented informa- 
tion an a means of predicting the occurrence of pre- 
eclampsia or other hypertensive: disorders of preg- 
nancy. In normal pregnancy there is an increase in 
plasma protein, particularly engoisogel, which is a 
renin substrate known to occur in normal pregnaricy 
and associated with an increase in plasma renin con- 
centrations, and possibly an increase in plasma renin 
vascular activity. In pre-eclampsia this plasma protein 
increase and the other subsequent increases do not oc- 
cur. These increases are thought to be related to estro- 
gen. | 
I would like to pose to Dr. Pritchard something that 
we have had in mind in studying a large group, but 
which we were precluded from doing, and that is to 
study the patient receiving the pill prospectively—that 
is, the patient who is not pregnant or has never been 
pregnant. Dr. Pritchard has this opportunity with the 
large number of patients in his Family Planning Cen- 
ter. 

‘I think if Dr. Pritchard could identify those patients 
in whom oral contraceptive-induced hypertension oc- 
curs and then examine those same patients INO 
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pectively during pregnancy, with not only his own clin- 


ical studies but also some of the laboratory studies to . 


which I have alladed, and to which Dr. Hayashi, in 
turn, alluded, I would lcok forward to.a paper to be 
forthcoming to this Society, entitled, "Blood pressure 
response to pregnancy in primiparous young women 
after oral contraceptive-induced hypertension." 

Dr. PRITCHARD (Closing) Dr. Hayashi asked 
about the importance of dose. I do not really know. I 
studied pharmacy in graduate school and learned in 


pharmacology that as far as adverse effects are con- , 


cerned a more vigorous dose increases the reaction, 
and I suppose and suspect that is true here. Con- 
versely, the larger dose does not necessarily give a bet- 


ter therapeutic response. I suspect there is a likelihood: 


d Idi . e.c , j 
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of dose response and recognize that it is a terribly con- 
fused area. 

With regard to smoking, I do not know. There are 
widely unquoted reports of the effects of smoking on 
the development of hypertension in pregnancy, 
namely, it seems to minimize hypertension. Do not 
leavé this room and quote me to Dr. Brewer. Please 
do not because I have moré post cards coming per 
day than I can handle. But there are several such re- 
ports that indicate patients who smoke actually appear 
to have a lower incidence of pre-eclampsia. 

Finally, with regard to the comments by Dr. de AI- 


varez, he will have to take up that study with my co- 


author. 


Pelvic endometriosis: Infertility and pelvic pain 


CELSO-RAMÓN GARCÍA, M.D. 
SAMI S. DAVID, M.D. 
Philadelphia, Pennsylvania 


A multifactorial approach was-used by the authors to analyze data “rom 119 women with 
endometriosis and infertility. Conservative surgical procedures afforded a mean pregnancy 
rate of 37.7 per cent for those women with significant disease. Only 6.7 per cent became 
pregnant when the proposed surgery was declined. There was an inverse relationship in 
Severity of endometriotic involvement and pregnancy rate. The mean pregnancy rate 
among 17 patients with minimal disease for whom surgery was discouraged was 64.7 per 
cent; all pregnancies occurred within the first 2 years of follow-up. Relief of pelvic pain was 
dramatic, especially following presacral neurectomy. Laparoscopic selection of cases further 
reinforces the importance of grading severity of endometriosis prior to embarking on 
restorative surgery. Presacral neurectomy, despite reinforcement of pain relief, did not 
appear to contribute significantly to the occurrence of pregnancy. (AM. J. OBSTET. 


GYNECOL. 129: 740, 1977.) 


THERE APPEARS to be a concensus regarding the re- 
lationship between endometriosis and infertility. Al- 
though medical approaches to the management cf en- 
dometriosis have been suggested, opinions vary on 
is associated in- 
fertility." Operative treatment has also engendered 


their effectiveness when there 
some controversy. In the earlier experiences of one of 
us (C.-R. G.), pseudopregnancy among women with 
clinical diagnoses of minimal to moderate endometri- 
osis offered, little more than temporary symptomatic 
relief with little improvement in subsequent fertility. In 
contrast, surgery yielded a 58 per cent pregnancy rate, 
uncorrected for the extent of the disease.! Based on 
this experience, a policy of expectancy was adopted for 
the patient with minimal disease except when dys- 
pareunia was so severe as to adversely affect coital fre- 
quency. In those instances where adnexal distortion 
was extensive, a pelvic restorative surgical procedure 
was suggested. The purpose of the present communi- 
cation is to review our more recent personal experi- 
ence with endometriosis in infertile patients of the 
senior author, admitted to the Hospital of the Uni- 
versity of Pennsylvania. 


From the Division of Human Reproduction, Department 
of Obstetrics and Gynecology, School of Medicine and 
Hospital of the University of Pennsylvania. 


Presented at the One Hundredth Annual Meeting of the 
American Gynecological Society, Litchfield Park, Arizona, 
April 13-16,.1977. 


Reprint requests: Dr. C.-R. García, 3400 Spruce St. 
Dulles 106, Philadelphia, Pennsylvania 19104. 


Material and methods 


One of us (S. S. D.) reviewed the records of these pa- 
tients who presented with inferulity and physical 
findings suggestive of endometriosis at the Hospital of 
the University of Pennsylvania from January 1, 1966 
through December 31, 1976. In general, patients were 
managed according to the flow pattern outlined in Fig. 
1. One hundred fifty-four women with a mean age of 
28.9 years fell into this category. Endometriosis was 


." confirmed by endoscopy in 119 (77.3 per cent). Endo- 


metriosis was confirmed histologically in all 76 women 
who finally underwent laparotomy. 'Tlie severity of the 
endometriosis was catalogued according to a classifica- 
tion similar to that proposed by Acosta, and associates, 
et al? This classification was applied by one of us (S. S. 
D.) independently based on the description contained 
in the operative note. Of the 119 patients, 105 (88.2 
per cent) were nulligravid, 10 (8.4 per cent) were 


' primigravid, and four (4.4 per cent) presented with 
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greater gravidity. None had produced more than one 
offspring. The emotional status of randomly selected 
patients was evaluated using the Hopkin's Symptom 
Checklist, an instrument which has proved useful in 
the Pane. assessment of the patient's emotional 
status,* 
Therapy consisting of expectancy and emotional 
support was supplied for 17 patients who had minimal 
endometriosis. Their mean age was 29.1 years, with a 
mean duration of infertility of 3.3 years (Table I). 
Surgery was recommended in 71 women with various 
degrees of severity of endometriosis. Their mean Ye 
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Diagnosis Contirmed By 


119 Women (77.2.94) 
Loporoscopy or Culdoscopy 


Surgery Recorrmended-86 Women (72.394) 


Varied Severity 


Surgery Refused Surgery Accepted 


(No Surgery) 
I7 Women (51.5%) 


15 Women (174%) 71 Women (82.6%) 


Minimal Findings 


Temporizing Supportive 
Measures 


Surgery Not Recommended- 33 Women (277%) 


Varied Involvement Very Severe Involvement 


Severe Male Factors Very Insistent on Surgery 


{No Surgery) 


Y 
ii Women’ (33.3%) 5 Women (15.2 %) 


Fig. 1. Suspected endometriosis in 154 women. 


was 28.9 years, with a mean duration of infertility of 
3.4 years (Table II). 
Sixteen patierts had either severely compromised 


male fertility or pelvic endometriosis of such severity - 


that conservative surgery was not advised. Eleven of 
the 16 patients presented severe male factors and did 
not undergo operation. Five patients insisted on an 
attempt at conservative surgery despite the grave 
prognosis. | 

Adhesions were carefully dissected with both sharp 


and blunt dissection. Hemostasis was meticulously con- 


trolled. In the main, bipolar coagulation was used with 


frequent saline irrigation and fine-tip suction to locate 


bleeders. Endometriomas were not electrocoagulated 
but rather were surgically excised, and were resected 


en bloc except when there was extension through the - 


bowel muscles. Dissection and resection of the broad 
ligament and the uterosacral ligaments were per- 
formed with sharp dissection using Struli scissors. In- 
volved areas along the uterosacral ligaments were re- 


sected; reattachment was to the cervix by use of No. 0 


absorbable interrupted suture. The ureters were 
identified as the dissection progressed in order to avoid 
damaging them. Ovaries were incised and the endome- 
triomas were resected mainly by blunt dissection. The 
deeper layers were closed with a circular, continuous, 
purse string-like, spiraling suture starting at the base, 
producing hemostasis as well as obliterating the dead 
space. The capsule edges were approximated with a 


continuous baseball stitch, inverting the edges slightly 


and leaving a smooth surface. All areas were 
peritonealized using No. 4-0 or No. 3-0 absorbable su- 


tures. When polyglycolic acid sutures became available, 


they were adopted exclusively. 

A presacral ‘neurectomy was performed, selectively 
dependent upon the severity of dysmenorrhea or dys- 
pareunia. At the end of the pelvic reconstruction, a 
modified Olshausen suspension was performed to bet- 
tf assure an arterior and. superior pelvic positioning 


Table I. Seventeen cases of minimal endometriosis 
diagnosed by laparoscopy—no surgical treatment 


Data | Mean 


Mean age (yr.) à 29.] 
Duration of infertility (yr.) i 3.3 
Total cases 17 
No. of pregnancies: HH 

Percent l 64.7 


Interval to pregnancy (mo.) (range) 6 (2—21) 


Note: 10/11 = 99.9 per cent pregnant by énd of 12 months; 
11/11 = 100 per cent pregnant by end of 24 months. 


of the uterus and adnexa during the postoperative 
healing phase. | 

In nine (12.7 per cent) of the 71 women undergoing 
surgery, additional procedures such as myomectomy, 
lysis of adhesions with pelvic reconstruction, or 
salpingo-oophorectomy were carried out. Incidental 


‘appendectomy was carried out routinely. 


All patients received the regimen of dexamethasone 
and promethazine recommended by Replogle and as- 
sociates." e m: 


Results . 


General factors. The mean hospital stay was 5.5 
days, with a range of 3 to 8 days. No significant 
morbidity was observed. No need for blood replace- 
ment was encountered. mM 

Pregnancy occurrence. As seen in Fig. 2, of the 119 
patients who were diagnosed by endoscopy as haying 
endometriosis, 86 were offered conservative pelvic 
surgery. Seventy-one accepted surgery while 15 re- 
fused. Twenty-three surgically treated patients (32.4 
per cent) became pregnant, while of the 15 who re- 


fused surgery, only one (6.7 per cent) became pregnant 


(P « 0.05)..Surgery was not recommended in 17 pa- 
tients because the findings were not adjudged to have 
contributed to ovum transport disturbances. Eleven 
(64.7 per cent) became pregnant. This represents a 
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| . 44. 23 48 ! 6 O- H ` O STAH 
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. Fig. 2. Endometriosis in 119 women. 
. **. Table II. Seventy-one.laparotomies for endometriosis 













Mean 
Jr. 
infertile 


" .' Mild: «7025.5. 3.5. | 3 

2 Moderate 17.7 c 9 | ]9 
Severe 29.8 3.4 : 49 
-. "Total 28.9 


34... 707 


Pregnancies: 






Interval to 
pregnancy (mo.) 







Pregnancy 
occurrence - 


(96) 


^ E 66.7 


4.5 Dor 
7 7. 368 10 2—29 . 
ld c 98.5 10.8 1—24 
23 32.4 - 7.5 


1—29 - 


Note: 18/23 — 78.8 per cent pregnant by end of 12 months; 223/23 = 95.7 per cent. pregnant by end of 24 months. 


Table III. Fertility following surgery exclusive of 
p borderline male factors | 







Pregnancy 
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Total cases Pregnancy 


| Mild | (9 100 
Moderate 16 7 43.8 
Severe . 43 14 39.6 

23 37.7 


Total | be 


t 


statistically significant difference (P < 0.025) from 


those women who became pregnant after having the , 


recommended surgery. In contrast, none of the 1 1 who 


7 ing male factors became pregnant. Five women with 
... "infertile" husbands insisted on surgical therapy be- 

" ,. Cause of the severe dysmenorrhea and dyspareunia, 
Lui Involvement was so extensive that total abdominal hys- 
terectomy and bilateral salpingo- -oophorectomy was 

_done in three. The remaining two have not conceived 

but remain improved symiptomatically. Among hus- 

Ta Wu bánds of the 71 patients undergoing pelvic restoration, 
» 10 presented borderline semen.. analysis verified by 


. v " ‘postcoital-examination (less than five sperm per high- 


power field and below 60 per cent motility). The 
pregnancy rate after correction of this probable con- 
tribüting factor was 23 for 61 couples (37.7 per cent). 
|. Applying the classification of Acosta and his associates? 
the breakdown of the 71 Sperauve cases is presented 


did not undergo surgery because of severe contribut- 


in Table II. There i$ a skewed distribution toward 
the more severe or extensive involvement. The more 
severe the involvement, the less likely the probability 
of conception. Pregnancy rates of 66.7 per cent for 
mild, $6.8 per cent for moderate, and 28.5 per cent 
for severe endometriosis were observed. After cor- 
recting for the 10 couples with a borderline male 
évaluation (Table III), all of the patients with mild 
disease conceived, with a 43.8 per cent and à 32.6 per 
cent pregnancy rate in the moderate and severe cases, 
| respectively. In general, the most dramatic relief of 
pain was observed . when’ the. uterosacral ligaments 
were resected. ` l i 
Presacral neurectomy was associated with - 
significant improvement in both dysmenorrhea ad 
dyspareunia (Table IV). Substantial improvement was 
not seen ir those patients who did not undergo the 
presacral neurectomy (P.< 0. 005). This was true even 
though presacral neurectomy was used only in those 
with severe dysmenorrhea. Such a notable improve- 
ment in dysmenorrhea and dyspareunia would suggest 
that the presacral neurectomy offers a decided advan- 
_tage in. the relief of pelvic pain. E 


j Pelvic pain relief. and pregnancy occurrence rates. 


Less impressive is the association of presacral neurec- 
tomy and pregnancy. Perhaps more severe symp- 
tomatology reflects more extensive disease. However, 
.comparison of the pregnancy occurrence rates in Tale 
IV. E a slight difference following peace recon- 
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Table IV. Symptom relief and pregnancy incidence’. 


With presacral. deal (N = 35 5) 





Symptoms 


Dysmenorrhea 34 (97.1%) ] (2. 9%) 
Dyspareunia 26 (74.3%) 9 (25.7%) - 


*Pregnancy occurrence rate, 10/35 = 28.6 per cent. . | E 
Pregnancy. occurrence rate, 13/36 = 86.1 per cent.- 


struction for endometriosis of varying severity. with 


and without presacral neurectomy. Although the 


sample was small. the Hopkin’s Symptom Checklist re- ' 
vealed a similar degree of emotional overtone among. , 
patients undergoing endoscopy alone, 18 of 48 (37. 9 
and those who subsequently had a: 


per cent), 
laparotomy for significant endometriosis, 25 of 66 


(37.8 per cent). Most of the emotional complaints were, 
adjudged minimal (1+ on a scale of 1 to 4) with only six — | 
(19.5 per cent) at 2+ to 4+ in the laparoscopy group.as ` 
compared to eight (12. 1 per cent) in the’ laparotomy Fis 
group. Among those. who conceived, 11.5 per cent in. 


the laparotomy group as compared to 9.1 per cent in 
the laparoscopy group had significant emotional com- 


plaints. Thése differences .were not statistically: 


significant: — ^  -. ? 0» 


Comments 


It is generally acknowledged that there is a correla- 


tion between. endometriosis and DOE albeit the : 


exact mechanism i is unknown. 


Bécause, of the enormous variability: in syriptoms : 
and per sonal biases, it is difficult to study endometri- `. 


osis as a single disease entity and to draw valid conclu- 
sions concerning therapy, without establishing 
significant common-sense guidelines. 

The approach presented herein places. emphasis on 
endoscopy for diagnosis and for assessment of the se- 


verity of the endometriosis. This approach allows con: .'- 


sultation with the infertile couple for review of findings 


and their significance and for a statement as to prog- 
nosis based on the severity of the disease process às | 


visualized endoscopically and on the physician's per- 


sonal experience in treating. similar cases. Inaccurate | 
diagnosis and cverdiagnosis of endometriosis have ` 


been greatly. reduced since the advent of endoscopy. In. 
our own series, although 154 women presented symp- 
toms and. physical findings of. endometriosis, its. 
presence was confirmed in only 119. 


.0 `  « 25 (72.2%) 
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Without Pr sacral ae Sie 36) F 


10 (27.8%) 0 


0 | 21 (58.3%) 12 (38.9%) 1 (2.890), 


-As there was histologic confirmation of endometrio- 


‘sis in all cases that reached laparotomy, it is clear that ` 


prior endoscopic visualization permitted a highly accu- 


- rate gross evaluation. Although nonsurgical treatments 


such as. danazol or pseudopregnancy were not em- 


ployed in the present series, 1] (65.7 per cent) of 17 
patients with minimal endometriosis who were not con- 


sidered as candidates for surgery became pregnant. 
Of:71 patients who underwent surgery and became 
pregnant, 78.3 per cent conceived by the end of 12 
months and 95.7 per cent by the end of 24 months. 
Weare in agreement with Rogers and Jacobs? that 
the disadvantage of steroid therapy is that it delays 
possible“ conception. We agree with Andrews? that- 
postoperative pseudopregnancy therapy is unwar- 
ranted. The classification of Acosta and co-workers? 
was used to categorize’ the severity of disease in this 
study. There is no apparent agreement in the literature 
that surgical. restoration of pelvic anatomy is the pre- 
ferred treatment for endometriosis although preg- 


nancy rates from 40 to 65 per cent have Penn Vo ponied 
by many authors. 


8, 8, 10—13 


Among ` two groüps of patients vigi minimal 
endometriosis—those treated expectantly and those 
treated surgically—the pregnancy rates are similar, 


.64.7 per cent and 66.7 per cent, respectively. 


In this survey, six of 71 patients (8.5 per cent) had 
undergone prior attempts at conservative surgery. 
Half of these conceived following the second operative 


procedure. Williams"? reported a 10 to 12 per cent risk 


rate for subsequent operations. Spangler and his co-. 


Workers? indicated that, 13 out of 101 patients re- 


quired „reoperation. Although dysmenorrhea and 


dyspareunia were enormously improved following re- 


storative pelvic surgery, there was no similar correla- 
tion with the pregnancy rate. - r 

Continued application of a classification defining the 
severity and extent of disease is essential if we are to 
establish uniform guidelines of management. 
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Discussion 


DR. SoMERS STURGIS, Cambridge, Massachusetts. 
There have always been and still remain many unan- 
swered questions concerning the appropriate man- 
agement of complaints from patients with that mul- 
tiphase disease, endometriosis. Two of these relate to 
the resolution of pelvic pain and the problem of long- 
standing infertility. In this presentation presacral re- 
section is once more confirmed as an effective method 
of obtaining relief of acute menstrual discomfort. It 
has never been entirely clear, however, why conserva- 
tive surgery, as a single therapeutic modality, should 
significantly increase the patient's chances of becoming 
pregnant. Laparoscopy was used in 119 patients to 
exclude those with minimal disease from further 
surgery. In 71 women with severe pelvic involvement, 
eradication of the lesions, and anatomic restitution 
gave a highly satisfactory 33 per cent success rate, and 
when corrected for the 10 cases with male factors, this 
increased to 37.7 per cent. In contrast, only one of 15 
such patients who refused the operation became preg- 
nant, while 11 of the 17 who were given nonoperative 
treatment for their minimal disease conceived. These 
figures convincingly support the authors' contention 
that meticulous and total resection should be the 
treatment of choice for widespread pelvic endometri- 
OSIS. 

Laparoscopic coagulation of these lesions has been 
advocated by some on the basis that viable endome- 
trial stroma and glands that respond to ovarian steroids 
are centrally responsible for extensive peritoneal scar- 
ring surrounding the lesions. When, after menopause, 
steroid stimuli are no longer present, then the endo- 
metrial implants become totally replaced by infiltrating 
fibroblasts, and pain and discomfort, despite the pres- 
ence of previous scar tissue, are eliminated. Therefore, 
it might seem that the total dissection of wide areas 
of scarred peritoneum would be unnecessary when 
only the viable foci at the center need be eradicated. 
It would be of interest to know if this lesser surgical 
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maneuver by either laparoscopy or laparotomy has 
been tried by the authors. 

It is intriguing to note that 22 of the 23 women in the 
operative series conceived within 24 months. This 
might be consistent with Sampson's regurgitation 
thesis. Reimplantation of menstrual fragments 
through patent tubes might be expected, in the passage 
of sufficient time, to produce recurrence of the original 
pelvic disease and the same factors—whether mechan- 
ical or distortional—that actively prevented fertility in 
the first place. I would like to ask the authors if they 
have had an opportunity to perform laparoscopy again 
in some of those patients in whom treatment failed. 

Finally, I am interested in the allusion to the possible 
use of danazol, the "antigonadotropin," in the six of 17 
patients with minimal involvement who have not so far 
responded to "supportive" therapy. In an as yet unpub- 
lished but convincing piece of research on rats, it was 
found that this compound acts only on the hypothala- 
mus to inhibit the luteinizing hormone release factor, 
without any effect whatsoever on any of the pituitary 
hormones. Ovulation and progesterone production are 
as surely prevented as they are with. pseudopregnancy 
regimens, and the resulting amenorrhea is devoid of 
the side effects from massive steroidal control. Danazol 
may then take its place among nonsurgical choices, es- 
pecial)y for those in whom continuing infertility can be 
tolera-ed. 

This is a most carefully prepared and helpful con- 
tribution to the literature on endometriosis. 

DR. JAMES A. MERRILL, Oklahoma City, Oklahoma. 
Endometriosis is a unique pathologic entity, occurring 
commonly and demonstrating certain characteristics of 
malignancy as well as inflammation. It may be a disease 
of protean nature, accounting for many days of dis- 
ability, but the exact incidence ts difficult to determine 
because the lesions exist in many patients without caus- 
ing symptoms and the diagnosis is made with accuracy 
only at operation. The symptoms of endometriosis are 
extremely variable. There may be extensive s ud 
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triosis without any symptoms whatsoever sid the fre- 


quency and degree of symptoms are poorly related to , 


the extent of the disease. This present review is con- - 
cerned with management of infertile patients present- 
ing with signs or symptoms suggestive of endometri- 
osis. The authors do not state whatsigns and symptoms 
they considered sufficient to warrant laparoscopy, but 
77 per cent of those who underwent laparoscopy were 


found to have endometriosis. This is substantially bet-^: 
ter than the 20 per cent average accuracy reported in ` 


the literature. No data are presented to indicate how 
many infertile patients without similar signs and symp- 
toms had endometriosis or if laparoscopy was done as a 
routine procedure in the evaluation of infertile pa- 


tients with no other positive findings. Moreover, there . 
are no data concerning the frequency of occurrence of - 


infertility or endometriosis in patients with similar signs 
and symptoms. | 

Infertility may bring a patient with endometriosis to 
the physician but it is impossible to détermine the true 
incidence of infertility in patients with endometriosis 
or to explain exactly how endometriosis interferes with 
fertility. It appeers to me to be quite possible that the - 
apparent relationship between infertility and endome- 
triosis is an example of sampling error related to the 
frequency with which infertile. patients are evaluated: 
by use of laparotomy or endoscopy. The current article 
does little to erase my confusion. 

Surgical therapy for endometriosis in the infertile - 
patient was chosen by the authors because of prior ex- 
perience in Boston. It is interesting that this prior ex” 


perience demonstrated a 58 per cent pregnancy rate 


following operation, whereas the pregnancy rate in the 


group discussed here was only 32 per cent. This could: 


be related to the elimination of patients with mild en- 
dometriosis, for the authors make a case that the extent 
of endometriosis is directly related to the pregnancy 


rate following operation. It is clear from their data that 


patients with mild endometriosis are as likely to con- 
ceive without operation as with operation. This might . 
suggest that endometriosis which does not distort the ` 
anatomy of the tube and ovary has no effect upon 
fertility. At least it supports my opinion that hormonal 
manipulation in 2atients with mild endometriosis is not 
likely to alter fertility: 

Although the data suggest that presacral neurectomy 
may lesseri pelvic pain, the sample size and the method 


of selecting patients for this procedure are such that 


valid conclusions become less than certain; also, 
presacral neurectomy showed no influence upon preg- . 
nancy rate. The authors' approach to the management 
of endometriosis in the infertile patient is reasonable. 
It seems probable that the pregnancy rate of 32 per 
cent, which is lower than some rates reported recently, `- 
reflects the fact that they operated only on those with 
moderate or severe disease, whereas other series may 
haye included a substantial number of patients with 
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minimal disease. I support their recommendation that 
staging of the disease be used in order to compare 
results among patients with comparable extent of dis: 


' ease. Although hormonal therapy has many-advocates, 
: I have concluded that it is less beneficial than the surgi- 


cal approach and has more unpleasant side effects. 

I only wish we knew the actual occurrence rate of 
endometriosis, how often it is a factor in the causation 
of infertility, and what specific mechanisms are in- 
volved when it actually causes infertility. 

Dr. Howard W. JONES, Baltimore, Maryland. Drs. 
García and David have presented another series of pa- - 
tients with endometriosis and infertility treated by 
surgery. Perhaps the somewhat unique aspect of their 
approach to the endometriosis/infertility problem is 
their reluctance to try a period of endocrine manipula- 
tion in patients with mild disease prior to recommend- 
ing surgery. This therapeutic nihilism is contrary to the 
advice of many workers in the field. However, the au- 
thors had an opportunity to observe the course of 
events in 17 patients witli infertility and mild endome- 


triosis. For these, no surgery or any other therapy was 


recommended. Intérestingly enough, 11 of these be- 
came pregnant within 2 years without any therapy. 


"This pregnancy rate is far higher than that claimed 


by any, worker for a series of appreciable numbers 
receiving. endocrine therapy. This happy course of 
events in patients with mild endometriosis is one of 
the most significant points in this article. 

The 37.4 per cent pregnancy rate in the patients 


treated. by surgery, most of whom had moderate or 
severe disease, is not exactly spectacular. It is stated 


that 92 per cent of all patients became pregnant within 
2 years. The results, however, may suffer somewhat 
from the method of presentation. 

In my, opinion, it is high time that results of treat- 
ment for infertility be presented in actuarial terms. By 
this technique, patient and physician alike can have an 
accurate statistical estimation of what to expect at any 
given time after therapy. As-done after applying such a 
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. Fig. 1. Endometriosis in 147 women. ' 
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technique to a series of 147 surgically treated patients 
with endometriosis and infertility at the Johns Hopkins 
Hospital, the pregnancy rate at any time after surgery 
may be displayed as shown in Fig. 1. Such a method 
of presenting results as applied to tubal surgery has 
previously been reported! and can be used for any 
therapy in a relatively homogenous patient population. 

One final point—Drs. García and David indicate that 
the cause of the infertility in patients with endometri- 
osis is not clear. About this point there can be no dis- 
agreement. 
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DR. ERLE HENRIKSEN, Los Angeles, California. Dr. 
Garcia mentioned two words, but he skipped over 
them so carefully and quickly I do not know whether 
the full implication of them was received. One was “so- 
cial." I think, and have thought for many years, that 
there are essentially two types of women. There are the 
"big R's" and the “little R's." Those classified as “big 
R's" are those who worry about their responsibilities. 
They are the achievers. They have an A.B. degree and 
they want an M.S. If they have an F.B., they want a 
Ph.D., etc. The “little girls,” the “little R's," are the ones 
who, though they just came across the border, know 
their rights. They do not worry about anything. 

Many of you probably remember how Dr. Joe Mait- 
land was crucified by the world press when he said the 
way to eliminate endometriosis was to keep the "little 
girl" pregnant. Dr. Maitland told me that he had three 
or four large binders of clippings sent to him from all 
over the world reprimanding him for that admonition 
which, of ccurse, is accepted nowadays but was not in 
those days. 

So I have termed these girls "the perfectionists." 
They are the ones who come in and when they fill out 
the little form it is very neat. If thev are married and 
their husband comes home during the phase of pre- 
menstrual tension, if he says something nice, he is a 
so-and-so. If he says something nasty, he is still a so- 
and-so. If he walks through the door and sits in the 
backyard with the dog, he is still a so-and-so. So you 
cannot win in a case like this. 

There are many types of dysmenorrhea, but the 
dysmenorrhea associated with a retroverted uterus, or 
pelvic inflammatory disease, from what I am told, 
hurts at the time that it subsides. 

The deep dysmenorrhea accurring with uterosacral 
involvement is what I refer to as deep "delayed" dys- 
menorrhea. The pain is located in the back and ex- 
tends into the thighs the next day, and the patient still 
is not happy about what happened the night before. 

So I think those two things are very important in 
examining the patient before operating upon her. 
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As far as Dr. García's approach to operation is con- 
cernec, I have always felt that I am not going to know 
what I am going to do until I explore the abdominal 
viscera. 

DR. HOWARD ULFELDER, Boston, Massachusetts. 
What pleased me most about this paper was the fact 
that it confirmed, almost to the decimal point, a num- 
ber of observations that I was able to make on a smaller 
personal series about 15 or 20 years ago. Several items 
that I deduced from my own experience with this dis- 
ease are pertinent. 

First of all, I took great pains in my own cases to 
select those in which the endometriosis was just an in- 
cidental finding. For example, there were one or two 
cases in the series with histologically confirmed endo- 
metriosis that had been treated by hysterectomy be- 
cause carcinoma of the cervix also was present. 

The other point that I think is important in Dr. Gar- 
cía's conclusions is the observation that the patients in 
whom operation was not advised had the highest suc- 
cess raie in conception of any subdivision of the group. 

The most important thing I observed, however, in 
my own group was one of the reasons these patients 
were not operated upon was because they did become 
pregnant. In other words, the group not operated 
upon is constantly under observation, and some of 
them are operated upon because they do not conceive 
or begin to have significant pain. 

Finally, I would like to ask the essayist, what about 
androgenic hormone treatment? I sense a rising tide of 
disenchantment with programs of steroid treatment in 
this disease, which also suppress ovulation. 

We had, I thought, a considerable amount of success 
in controlling symptoms and even, occasionally, suc- 
cessful pregnancy in the patients in whom we used 
carefully titrated programs of androgen therapy, tl- 
trated sufficiently that ovulation was not suppressed. 

Dr. GARCIA (Closing). May I express my appreci- 
ation to the discussants for their perceptive comments 
and questions. Time may not allow for me to respond 
to all the questions. 

In answer to the questions regarding the follow-up 
laparoscopic review of possible failures following sur- 
gery for the correction of endometriosis, I should like 
to point out that these have been limited in number. 
The few that have permitted such review have oc- 
curred after three or more years and have supported 
a recurrence of endometriosis with severe adhesions. 
My bizs in laparoscopic coagulation af endometriosis 
is based on the perception of the inflammatory re- 
sponse and adhesions observed following coagulation 
techniques at laparotomy in my earlier surgical ex- 
perience. Furthermore, recent concern has been raised 
by the potential wedgelike spread of ‘the unipolar 
coagulation. Damage to underlying structures is a 
major concern. 

The use of danazol has been limited among my pa- 
tients because of my biases. The high cost also limjts 
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the number of candidates to some extent. Nonethe- 
less, the reports in the literature are indeed most 
encouraging. We should, however, temper our en- 
thusiasms somewhat until greater experience is ob- 
tained. I am reminded of the professor of pharma- 
cology, allegedly from the University of Paris, who 
instructed his students to go out and use newer medi- 
cations while they were still effective. 

Dr. Merrill's comments are very pertinent. He is cor- 
rect that there are very soft data available that support 
the incidence of endometriosis and its relationship to 
infertility. When I was in New England, I was im- 


pressed by the observation that about one third of 
the infertility patients in whom laparotomy was per- 


formed had endometriosis. This was a greater fre- 
quency than I had observed in other abdominal ex- 
plorations. I concur that these data as well as those 
in this presentation may be distorted by the very 
sampling process itself. These women were selected 
initially by their complaint of infertility but also by 
the symptoms ot dysmenorrhea, dyspareunia on deep 
penetration, backache, etc., as well as the physical 
hndings observed on examination, including laparos- 
copy. 

Dr. Jones is correct that the cumulative actuarial 
life-table analysis of the data is preferable if carried 
out in a prospective manner. It may be somewhat mis- 
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leading if it is used to extrapolate into the future, say 


-10 years hence, on the basis of the available first three 


years of follow-up. Such projections could magnify ar 
minimize the effectiveness of a procedure, depending 
upon whether or not pregnancy occurs promptly fol- 
lowing the surgery. 

Dr. Henriksen’s remarks are supportive of the need 
for increased attention that should be given to learning 
more about the emotional and behavioral aspects of 
reproduction. This is not a simple task. Certainly, 
the Hopkin’s Symptom Checklist is not an answer but 
it did serve as an indicator of the emotional responsive- 
ness status of the women. As such, it indicated that the 
sampling between the groups showed similar levels of 
emotional contribution. 

Dr. Ulfelder referred to the use of testosterone. 
I have used this regimen and, although some preg- 
nancies occurred, the rate was moderately low. There 
is, however, some concern regarding the use of andro- 
gens and other endocrine or other endocrine-like 
substances during early pregnancy, which could occur 
with the low-dose methyl testosterone treatment of 
endometriosis. Concern regarding the potential ad- 
verse effect on the embryo has dampened my en- 
thusiasm for this regimen despite the relief of symp- 
toms that it affords. E | 
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Neurohumoral control of fetal, neonatal, and adult ca diavasculae functions have been 
reviewed. Resting fetal heart rate remains fairly constant but neonatal heart rate declines 
progressively, reaching adult levels within six to eight weeks; systemic arterial pressure 
rises while pulmonary pressure falls to adult levels within the first week after birth. 
Sympathetic and parasympathetic control of circulatory functions matures at different rates 
during fetal and neonatal development; the sympathetic system becomes active earlier in 
fetal life than does the parasympathetic system. After birth, the parasympathetic tone of the 
resting heart rate rises to adult levels while adrenergic tone decreases. Despite changing 
autonomic activities, resting heart rate is set at given levels through alterations in intrinsic 
control: In the fetus, peripheral circulation is under neurohumoral tone of increasing 
magnitude; after birth, neurohumoral tone declines progressively, reaching levels 
comparable to those of adult nonpregnant sheep. Fetal cardiovascu ar response to 
neurotransmitters increases with age because of maturation of the effector system. The 
pulmonary bed resporids primarily to acetvicholine whereas the systemic circulation 
responds to norepinephrine. After birth, the neonatal cardiovascular system becomes four 
to five times more sensitive to the action of neurotransmitters mainly because of closure of 
vascular shunts and elimination of umbilicoplacental circulation. In the neonate and adult, 
the pulmonary vascular bed loses its reactivity to heurotransmitters. (AM. J. d 


GYNECOL. 129: 748, 1977.) 


ALTHOUGH MANY ASPECTS Of the fetal and neonatal 
circulation have been extensively studied in human 
subjects and animals, the neurohumoral control cf the 
particular cardiovascular function in the resting state 
and during abnormal conditions hás not been ade- 
quately delineated. For instance, numerous reports 
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have been published on the patterns of fetal heart rate 
under normal and abnormal conditions such as 
hypoxia, acidosis, cord compression, etc.; yet the con- 
tributions of the parasympathetic and sympathetic sys- 
tems to the genesis of these patterns are not known. 

I would like to present a review of our studies carried 
out during the last three years with the following objec- 
tives in mind: (1) to monitor the changes in the resting 
heart rate and systemic and pulmonary vascular 
pressures that occur as a function of age in the fetal, 
neonatal, and adult sheep and to assess the influence of 
the parasympathetic and sympathetic systems on these 
changes; (2) to assess the development of some au- 
tonomic reflexes controlling cardiovascular functions 
throughout intrauterine life and to compare their he- 
modynamic behavior to those of the adult animal; (3) 
to corr pare the reactivity of the cardiovascular system 
to autonomic agonists of the immature, premature, 
and tezm fetus to that of the neonate ins adult sheep. 
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Although some parts of these studies were published 
in specialized journals, * the present review represents | 


an integr ated accóunt of the whole subject. E 
T 


Methods and material 


Fetal studies. The studies of the autonomic control 


of the fetal cardiovascular functions were carried out. 


on unanesthetized lambs (with the use of either long- 


term instrumentation or spinal anesthesia), between 65 - 


days’ and term gestation (fetal weight 300 to 5,800 


grams). Although the general methodology has been - 
described in detzil elsewhere," "a brief account is given - 


heres uw. . | |] 

Ewes with time-dated pregnancies’ were abena 
from our supplier; and the gestátional length and fetal 
size were: confirmed radiologically. 


_ their weight as follows: immature, 300 to 1,500 grams; 


premature, 1,600 to 2,600 grams;. and mature, e, those... ) 


weighing more than 2,700 grams. 


Blood flow rates in the great vessels, including the 


ductus arteriosus, were measured with electromagnetic 
flow meters; pulmonary and systemic arterial pressures 
were monitored with implanted catheters connected to 
matched strain. gauges," and heart rate was obtained 
from the pressure pulse by a cardiotachometer. The 
techniques. for long-term implantation: of these instru- 
ments have been published.!^* Blood respiratory gases 
and pH were.analyzed at frequent intervals. by methods 


currently used in our laboratories. . . 
. Becausé of the variable nomenclature. related to the, 
complex interrelationship between the autonomic ner-. 
vous system anG the cardiovascular functions," 95 we | 
decided to adopt the following terminology: (1) Tone. 


represents; in a very narrow sense, the degree of basal 


activities exerted by the sympathetic or parasympa- - 
thetic system or by the intrinsic mechanisms on a given 


cardiovascular. function in the resting state. For in- 
stance, the parasympathetic tone of the heart repre- 
sents that activity of this system that tends to slow the 
heart rate as opposed to the sympathetic tone which 
tends to accelerate it: The situation could be compared 
to an oscillating object suspended between two oppos- 
ing springs, each one maintained under certain’ ten- 


sion. When one spring is broken, the other takes over . 
the control of the object. If the two are broken simulta-. 


neously, the object retains its own motion generated by 
its proper mechanisms. In the case of the heart, ‘it 
would be the tone exerted by the i intrinsic: mechanisms. 
(2) Reflex is-a neural relay comprising afferent path- 


soe Instruments, Inc., Oxnard, California. . 
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We arbitrarily. 
classified the maturity of the fetal lambs on the basis of 


^ 
P ' 
x , 2 * L s r27 
` ` ` . i ee ; 
- . an a ` 
-è ; ee a hg ie Sur. SL d ae : . S 
d ^ eb n j = 
LET H V $ / m ue $ - r " us 
"s Y ` ta tot " -5 ~ €8 4 È d. t x 
P. . ^ i o] : NEL S 
à * ix t 
^ ` - +, + 
Vo re 129. : I "ons n 
+ p - + 
' s S - è 4 M 
, ~ " , 
` ; ` 
t 
` 
. , 


t 


© 240 
HEART RATE 


n . * `~ ` 
vow eat 9 FO | * 

' a ESL a . s hy " 

a an - , à . a> 

D " ant ' . r 

* Li " 
+ ‘ - * * E 
` * + . 1 
^ *. . 
' 


to. 5 st 5 ` Tr A. P ; à s l 
.". Neurohumoral'control of cardiovascular functions 749 


220b ` 


; 47 00r. 
whe 2 i ; * X - 
' "480 i E Cm 
beots/ mín 160. 
140 
120 
100 
` BO 
60r | 
1 g 1, 
53 Cholinergic block - 
Sor. 3 block 
49 
30 
hh 4 
7 20 
10 
ok% 





Neonate 


Fig. 1. Levels of resting heart rate in the immature, prema- 
ture, and mature fetal lambs and of neonates during the first 
eight weeks of age; values for adult nonpregnant sheep stud- 
ied concomitantly are plotted for comparison (upper part). 
. Changes in the heart rate observed after cholinergic blockade ` 
“with atropine (parasympathetic tone) and beta adrenergic 
-blockade with propranolol (sympathetic tone) (lower part). 
Resting fetal heart rate rémained relatively stable despite con- 
stantly changing parasympathetic and sympathetic tones. 
-During the neonatal period, resting heart rate declined pro- 
gressively and, by the sixth to eighth week, it had approached 
adult levels. The weekly changes in the resting neonatal heart 
rate were independent of the. autonomic nervous activities 
(see text). . 
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ways originating in some part of the body, central con- 
nections in the central nervous system, and efferent 
pathways leading to the effector system. (3) Receptors 
represent a concept of molecular sites in the cardiovas- 
_cular system that are tar gets for specific neurotransmit- 
ters; the interaction between a given receptor and its 
neurótransmitter leads to activation of the effector sys- 
tem in the heart or blood vessels. (4) The effector sys- , 
,tem is that | part of the vascular walls or: the heart which 
is set in motion to produce a certain response to 
neurohumoral excitation or inhibition. 

To test the development of the tone exerted by the 
autonomic nervous ‘system. on the resting circulatory | 
. functions and some of the reflexes controlling these 
functions. ‘throughout fetal development, the following 
. procedures were used: (1) stimulation of vagal reflexes 
by right intra-atrial or intravenous injections of verat- 
ridine i eerie Jarisch reflex) or by right atrial stretch- 
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Traction on 
fhe left vagus nerve 


Fig. 2, Experiment No. 5. An illustrative example of the circu- 
latory effects produced by vagal nerve traction. Note the im- 
mediate bradycardia and the slight hypotension that followed 
this procedure. (From Nuwayhid, B., Brinkman, C. R., HI, 
Su, C., Bevan, J. A., and Assali, N. S.: Development of au- 
tonomic control of fetal circulation, Am. J. Physiol. 228: 337, 
1975. 


ing with a bolus injection of saline or blood, (2) aboli- 
tion of total parasympathetic tone by bilateral cervical 
vagatomy and by cholinergic receptor blockade with 
atropine, (3) inhibition of total neural transmission at 
the level of the autonomic ganglia by ganglionic block- 
ade with trimethaphan,* and (4) blockade of the 
alpha adrenergic receptors with phenoxybenzamine 
and of beta adrenergic receptors with propranolol. 

To assess the magnitude of the reactivity of the vari- 
ous fetal cardiovascular functions to autonomic 
agonists, we performed the experiments described be- 
low. 

l. The alpha adrenergic receptors were stimulated 
with progressively increasing doses of the adrenergic 
norepinephrine given in single bolus in- 
jections. For a given fetal age, a dose-response re- 
lationship curve was constructed with the use of the 
changes in the systemic arterial pressure as the target 
parameter. In this way, the maturaton of the 
peripheral circulation in terms of its receptor response 
could be evaluated. 

2. The beta adrenergic receptors were stimulated 
with intravenous administration of progressively in- 
creasing doses of dl-isoproterenol in a manner similar 
to that used in the norepinephrine testing. 

3. The parasympathetic receptors were stimulated 
with intravenous administration of .progressively in- 
creasing doses of the cholinergic transmitter acetyl- 
choline. A dose-response relationship curve was con- 
structed for each fetal age group with the changes in 
the pulmonary artery pressure used as the target 
parameter. 


transmitter i- 


*Arfonad, Hoffmann-La Roche Inc., Nutley, New Jersey. 
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Neonatal and adult sheep studies. The neonatal 
studies were carried out on newborn lambs delivered 
spontaneously in our animal facilities at the University 
of California at Los Angeles. In each instance, the age 
of the neonate was known. Long-term instrumentation 
of the neonate was carried out two to three days after 
birth, znd the same animal was studied daily until it was 
seven to eight weeks of age. The newborn lambs were 
housed with their mothers in specially constructed 
stalls. In this way, normal nursing.could continue until 
the lamb was able to eat and drink on its own. 

Assessment of the sympathetic and parasympathetic 
contro. of the various cardiovascular functions was 
made every week and was compared to that of adult 
nonpregnant sheep with long-term instrumentation 
studied simultaneously in the same manner. The tests 
used to assess sympathetic and parasympathetic tories 
were the same as described for the fetal studies. 
Likewise, the responses of the circulatory functions of 
the neonate to autonomic agonists were tested every 
week end were compared to those of the adult non- 
pregnant sheep as well as to those of the fetus. A dose- 
response curve for norepinephrine was constructed for 
the neonate in order to compare its reactivity to that of 
the fetal lamb. Technical details of the neonatal and 
adult studies have been reported elsewhere. 


Results 


Resting heart rate and its neural control in the fetal, 
neonatal, and adult sheep. The upper part of Fig. | 
shows average values for the resting heart rate in im- 
mature, premature, and term fetal lambs, as well as the 
average weekly heart rate values observed during the 
first eight weeks of neonatal life; average resting heart 
rate values for the adult nonpregnant sheep are given 
for comparison. 

During intrauterine life, the resting fetal heart rate 
remained fairly constant, ranging between 180 and 190 
beats per minute. The heart rate rose appreciably dur- 
ing the first few days after birth, but thereafter it began 
to decline progressively each week; by six to eight 
weeks of age, the neonatal heart rate had approached 
but remained above the adult level (Fig. 1). 

The lower part of Fig. 1 (in bars) shows the changes 
in the resting heart rate from control observed after 
complete parasympathetic blockade with atropine and 
beta adrenergic blockade with propranolol. 

Blockade of the parasympathetic system with at- 
ropine resulted in an insignificant heart rate increase 
(+2 per’cent) in the immature fetuses, a 4 per cent 
increase in the premature fetuses, and about a 10 per 
cent increase in the mature fetuses (Fig. 1). 

On the other hand, beta adrenergic blockade With 
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Fig. 3. Comparison of the levels of the resting systemic arterial pressure in the immature, premature, 
and term fetus to those of the neonatal and adult nonpregnant and pregnant sheep (upper part). 
Resting arterial pressure increased as the fetus became more mature. After birth, arterial pressure 
rose abruptly, reaching adult levels during the first week. In the lower part are shown the fetal and 
neonatal blood pressure changes observed after alpha adrenergic blockade with phenoxybenzamine 
(adrenergic tone) and ganglionic blockade with trimethaphan (total neural tone) of the peripheral 
circulation. The changes observed in the nonpregnant and term pregnant sheep are plotted for 
comparison. The neurohumoral control of the resting arterial pressure increased during fetal life, 
reaching a peak at term. After birth, the degree of neurohumoral control decreased weekly, and by 
the sixth to eighth week it had become negligible and similar to that of the adult nonpregnant sheep 


(See text). 


propranolol had a greater effect on the resting fetal 
heart than did cholinergic blockade; the decrease in 
heart rate after propranolol averaged 10 per cent in 
the immature fetuses, 12 per cent in the premature 
fetuses, and 14 per cent in the mature fetal lambs 
(Fig. 1). 

After birth, radical changes occur in the magnitude 
of tones exerted on the resting heart rate by the two 
divisions of the autonomic nervous system. As Fig. | 
shows, the increase in heart rate after atropine block- 
ade ranged from 30 to 50 per cent throughout the 
neonatal period and was of-the same magnitude as that 
in the adult animal. On the other hand, the decrease in 
heart rate produced by beta adrenergic blockade with 
propranolol in the neonatal and adult sheep ranged 
from 6 to 10 per cent. These relatively constant 
changes in the parasympathetic and sympathetic tones 
occurred at a time when the resting heart rate was 
spontaneously decreasing every week throughout the 
neonatal period (Fig. 1). 

These data on the heart rate control indicate: (1) 
during intrauterine life, the sympathetic cardioac- 
celerating tone predominates over the parasympathetic 
cafdioinhibitory tone; (2) despite the changing ratio of 


the activities of the two systems, the resting fetal heart 
rate is maintained at a fairly constant level by intrinsic 
mechanisms which are independent of the tones of the 
autonomic nervous system; (3) in contrast to the fetus, 
in which there is sympathetic dominance, the para- 
sympathetic system exhibits a definite surge in its tone 
exerted on the resting heart rate of the neonatal lamb 
and adult sheep while the sympathetic tone decreases; 
(4) che progressive decline of the resting heart rate that 
occurs during the neonatal period and continues until 
it reaches adult levels is not related to changes in the 
activities of the autonomic nervous tones since the ratio 
of these activities remains constant; hence, one must 
conclude that the progressive bradycardia is related to 
alterations in the intrinsic mechanisms of heart rate 
control. 

Fig. 2 illustrates the effects of exerting pressure or 
traction on the vagal rferve in the neck. This procedure 
produced significant bradycardia and occasionally ar- 
rythmia; the systemic arterial pressure and the blood 


flows in the great vessels, however, did not change 


sigrificantly because of the compensatory increase in 
the stroke volume. | 
Resting systemic and pulmonary vascular pres- 
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Fig. 4. Comparative values for the resting pulmonary artery 
pressure in Immature, premature, and term fetal lambs, as 
well as for the neonatal and adult sheep (upper part). Pulmo- 
nary pressure increased ;with fetal growth and fell to adult 
levels after birth. In both neonatal and adult sheep, hypoxia 
increased the pulmonary artery pressure. The response to 
cholinergic receptor stimulation with acetylcholine increased 
with fetal growth reaching a peak at term (in bars). In the 
normal neonatal and adult sheep, the response to acetyl- 
choline vanished but it reappeared when the pulmonary 
pressure was raised by hypoxia (see text). 


sures and their neurohumoral control. In Fig. 3 
(upper part) are presented the average values for the 


resting systemic arterial pressure in the fetus at differ- 


ent stages of development, as well as in the neonatal 
and adult nonpregnant sheep; previously reported 
values for pregnantsheep* * are given for comparison. 
In the immature fetuses, the mean arterial pressure 
averaged 40 mm. Hg; it rose to an average of about 50 
mm. Hg in the premature and 58 mm. Hg in the term 
fetal lambs (Fig. 3). 

After birth, the systemic arterial pressure rose ab- 
ruptly and markedly to an average of about 80 mm. Hg 
during the first neonatal week; thereafter, the range of 
pressure values observed was not significantly different 
from those of the adult nonpregnan:z sheep (Fig. 3). 

The lower part of Fig. 3 shows the changes in the 
systemic arterial pressure produced by alpha adrener- 
gic blockade with pbenoxybenzamine and total 
ganglionic blockade with trimethaphan in the fetal, 
neonatal, and adult sheep. 

Alpha adrenergic blockade produced a decrease in 
the systemic arterial pressure of 10 per cent in the im- 
mature fetus, 26 per cent in the premature fetus, and 
30 per cent in the term fetal lamb (Fig. 3). 

Blockade of the total neural transmission at the 
ganglionic level produced insignificant changes in the 


systemic arterial pressure of the immature and prema- 
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Fig. 5. Average circulatory changes observed after veratridine 
injections in immature, premature, and mature fetal lambs. 
Note the tachycardia and hypertension which resulted from 
adrenergic stimulation produced by veratridine in the imma- 
ture animal. In the premature lambs, a transitional response 
occurred as reflected by the insignificant changes in heart rate 
and arterial pressure, following veratridine administration. In 
the mature fetuses, veratridine produced the typical circula- 
tory changes of the Bezold-Jarisch reflex. (For more informa- 
tion, see text.) (From Nuwayhid, B., Brinkman, C. R., HI, Su, 
C., Bevan, J. A., and Assali, N. S.: Development of autonomic 
control of fetal circulation, Am. J. Physiol. 228: 337, 1975.) 


ture fetuses; only in the term fetuses did ganglionic 
blockade produce a significant fall, averaging about 18 
per cent (Fig, 3), in the systemic arterial pressure. The 
hypotensive effects produced by autonomic blockade 


in the term fetal lamb resemble somewhat those pro- 


duced by spinal anesthesia in the pregnant sheep 
(Fig. 3). | 

During the neonatal period, the magnitude of the 
systemic hypotensive effects produced by alpha ad- 
renergic blockade during the first week was 
significantly smaller than that observed in the term 
fetus and was comparable to that elicited by ganglionic 
blockade (Fig. 3). After the second neonatal week, 
however, the blood pressure effects produced by both 
alpha adrenergic and ganglionic blockades gradually 


- decreased, and by the eighth week of neonatal life they 


had become negligible and closely similar to those ob- 
served in the adult nonpregnant sheep (Fig. 3). | 

We may summarize these results as follows: (1) Dur- 
ing fetal life, there is a progressive increase in the 
neurohumoral control of the peripheral circulation, 
reaching a peak at term; the control exerted by the 
alpha adrenergic system is consistently greater than 
that mediated through neural transmission at the au- 
tonomic ganglia, probably because of an increase in 
the levels of circulating catecholamines; (2) «he 
neurokumoral control of the peripheral circulation d 
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Fig. 6. Experinent No. ee An illustrative exainple of afferent 
vagal stimulation by right. atrial stretching-in a. fetal lamb. 





weighing 2, 000 grams. Note the marked bradycardia and ar-. 


rythmià that follows this procedure. (From, Nuwayhid, B., 
Brinkman, C. R., IL, Su, C., Bevan, J. A., and Assahi, N. S.: 
Development of autonomic control of fetal circulation, Am. T 
Physiol. 228: 337, 1975.) RM 
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creases P during the neonatal period and . 


becomes p M when the adult ponpieguant state is 


reached. i i 


The resting puimonary arterial pressure vowel 


progressively during iritrauterine life and fell precipi- 


tously to levels similar to those of the- adult sheep dur- ` 


ing the neonatal period (Fig. 4). Gee 
Development of reflexes. The development of the 


‘vagal reflexes was studied in fetuses: weighing 300 tó 


5000'grams with veratridine (Bezold-Jarisch reflex) 
and with right atrial stretching. In the adult animal, the 
veratridine- induced reflex produces a 


hypotension,. and apnea. 


Veratridine produced significan tachycardia ET 


hypertension.in the immature fetuses (Fig. 5), in con- 


trast to the adult pattern; the tachycardia could be 


.', blocked by propranolol while the. hypertension could- . 


be blocked with phenoxybenzamine. This response in- 


dicates a definite sympathetic | stimulation by: verat: 
. ridine. In the premature fetuses, veratridine injections ' 
'produced insignificant changes in thé heart rate and | 


arterial pressure. In the term fetus, however, verat- 


ridine ‘elicited the classical, adult-type Bezold -Jarisch `’ 
response, consisting of bradycardia and hypotension - 


which could: be. blocked by atropine (Fig.:5). 


Right atrial stretching also “produced marked. : 
bradycardia and arrythmia which: were much greater . 
in the premature and term fetuses than in the imma- - 
ture ones (Fig. 6). The arterial pressure 'and blood flow : 
fe somewhat curing the cardiac deceleration and ar- | 
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Ms which could be blocked with atropine. 
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. Fig. 7. Average circulatory responses to intravenous adminis- 
tration of 1 ug per kilogram of norepinephrine in immature, 
premature, and mature fetal lambs.. Note the progressive in- 
crease inthe magnitude of changes in the various circulatory: 
, parameters that occurred with fetal ‘maturation (for more in- 
. formation, see text). HR = Heart rate; AP = arterial 
^ pressure;.PP = ‘pulmonary arterial pressure; QA = ascending 
‘aortic How; QP -= main. pulmonary arterial flow; QD = ductus 
flow. (From Nuwayhid, B., Brinkman, C. R., TII, Su, C., Bev- 


^ any Je A; and Assali, N. S.: Systemic and pulmonary kemo 


dynamic responses to adrenergic and cholinergic agohists 


during fetal development, Biol: Neonate 26: 301,.1975.). 
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," Fig. 8.-Comparison of, the dose- response curves .of norepi- 
. nephriné in the immature, premature, and mature fetuses to. 
` “those of the neonates. Note the marked shift to the left of the 


neonatal , curve, indicating more marked sensitivity of the 


“neonatal:, circulation - to alpha adrenergic stimulation. 
‘MAP = Mean „systemic arterial pressure. 
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z ihe condadons whieh uldie derived from the 


-studies on reflex development are:,(1)'In the immature 
‘fetus, veratridine produces alpha and beta adrenergic 
stifnulation instead of the afferent vagal stimulation 
that is characteristic of this reflex action in the adult 
animal; (2) this ` adrenergic stimulation is centrally 


mediated: since it could be reproduced. by intracarotid 
injectiohs of veratridine; (3) the development of the 
Bezold- -Jarisch, reflex undergoes a transitional matura- . 
tion process and assumes an adultlike pattern at near- 


term gestation; (4) the data on the various réflexes 


provide further evidence that during intrauterine life 


` 
- + Š ` id 7 
t‘ 


ali et al. 


December 1, 


^ 


1977 


Am. J. Obstet. Gynecol. 





40 | ; 
: 1 
: N 
: i AN í 
T an BITE 
S E iN SS 
^s A NS IN N 
i 
i ; 
-20 i 
i t 
I t 
t I 
-40 ł t 
immot. prem mot 1-2 wk 3-4 wk 5-8 wk 
plu tac ti iu uu ue ALLEM Ca yg 
Ferus Neoware Adult 


Fig. 9. Data comparing the heart rate and blood pressure responses to norepinephrine of the 
immature, premature, and term fetuses with those of the neonate at different postnatal periods; 
adult responses are given for comparison. Note that in the fetus tachycardia occurred along with the 
rise in pressure whereas bradycardia was consistently observed in the neonate and adult. 
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Fig. 10. Comparison of the changes produced by a standard dose of isoproterenol in the fetal, 
neonatal, and adult sheep. Note that the fetal response increased as the fetus approached maturity. 
In the neonatal period, the response to a given dose was similar throughout the eight weeks of 
neonatal age and was comparable to that of the adult sheep. 


the sympathetic system develops and. becomes func- 
tional earlier than does the parasympathetic system; (5) 
despite its incomplete development, the parasympa- 
thetic system is capable of exerting a strong action on 
the fetal circulatory functions when stimulated. 

The reactivity of the cardiovascular system of the 
fetal, neonatal, and adult sheep to autonomic 
agonists. In the fetal lambs, norepinephrine, epineph- 
rine, and isoproterenol were administered in doses of 
0.1 to 10 wg per kilogram. The dosages used in the 
neonatal and adult sheep were considerably smaller 
(0.02 to 1 wg per kilogram) because these animals 
proved to be more sensitive to the action of autonomic 
agonists than did the fetus; the reasons for this differ- 
ence will be discussed later. 

In the fetus, regardless of the gestational age or 
weight, norepinephrine administered in doses 5»etween 
0.1 and l ug per kilogram invariably increzsed the 
heart rate, systemic arterial and pulmonary arterial 
pressures, and their respective vascular resistances; as- 
cending aortic and main pulmonary artery blood flows 
also increased; however, ductus arteriosus blood flow 


` 


decreased (Fig. 7). The administration of doses larger 
than 1 wg per kilogram initially produced tachycardia 
followed by bradycardia and arrythmia, particularly in 
the mature fetuses. 

The magnitude of the circulatory response to a given 
dose of norepinephrine increased progressively with 
fetal maturity, reaching a peak at term (Fig. 7). 

Fig. 8 compares the dose-response relationship to 
norepinephrine of the immature, premature, and term 
fetuses to those of the neonate. It is clear from these 
data that the fetus became more sensitive to the pressor 
action of norepinephrine as it approached term gesta- 
üon. But if we compare the curve of the term fetus to 
that of the neonate, it becomes obvious that the neo- 
nate was five to six times more sensitive to a given dose 
of noreoinephrine than was the term fetus (Fig. 8). 

Fig. G compares the heart rate and svstemic arterial 
pressure responses to standard doses of norepineph- 
rine of the fetuses of different maturity to those of the 
neonatal and adult sheep. The fetal response consisted 
of tachycardia along with the hypertension. The 
neonatal and adult sheep, on the other hand, re- 
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sponded with consistent bradycardia along with the 


hypertension. | 

In Fig. 10 are presented the data comparing the re- 
sponses to isoproterenol of the fetal, neonatal, and 
adult sheep. The fetal response to isoproterenol con- 
sisted of tachycardia and hypotension which increased 
with fetal age. The neonate was considerably more sen- 
sitive to isoproterenol than was the fetus; the mag- 
nitude of the response to a given dose was the same 
throughout the neonatal period and was similar to that 
of the adult (Fig. 10). 

Fig. 11 presents data on the fetal cardiovascular re- 
sponses to a standard dose (1 wg per kilogram) of 


acetylcholine. A consistent decrease in the heart rate, ` 


systemic arterial and pulmonary arterial pressures, and 
ductus arteriosus blood flow occurred along with an 
increase in pulmonary and ascending aortic blood 
flows. Such a response increased with fetal maturity, 
reaching a peak at term. | | 

In the neonatal and adult sheep, the response to 
acetylcholine was totally different from that of the 
fetus. Fig. 12 compares the heart rate and systemic 
arterial pressure effects of acetylcholine. Instead of the 
bradycardia observed in the fetus, tachycardia was the 
consisten: response along with systemic hypotension in 
the neonate and adult animal. In the fetus, regardless 


of age, aretylcholine produced profound pulmonary 


hypotens:on. In the neonatal and adult animal, the 
pulmonary vascular pressure was totally unresponsive 
to acetylcholine; only when the pulmonary pressure 
was raised to near fetal levels by hypoxia did acetyl- 
choline exert a hypotensive action (Fig. 4). 


Comment 


The present data shed light on several aspects of the 


neurohumoral control of the fetal, neonatal, and adult 


circulations. 

Sympathetic and parasympathetic control. It is clear 
from these series of observations that the parasympa- 
thetic system exerts very little tone on the resting fetal 
cardiovascular functions prior to term gestation. This 
view 1s supported by the lack of any appreciable effects 
on these functions produced by the various forms of 
cholinergic blockade, as well as by the absence of vagal 
response to veratridine in the immature and prema- 
ture fetuses. Only at near-term gestation does the para- 
sympathetic system begin to exert an appreciable tone. 

In contrast to the negligible parasympathetic tone 
exerted cn the fetal circulatory functions prior to ma- 
turity, the sympathetic control begins as early as day 60 
of gestation and increases significantly with the prog- 
resspot gestation. This view is supported by several 
morphologic observations.* !" Additional evidence is 
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Fig. 11. Cardiovascular responses to 1 wg per milligram of 
acetylcholine in the immature, premature, and mature 
fetuses. Note the fall in the heart rate as well as the vascular 
pressures and ductus flow; pulmonary and ascending aortic 
flows increased. The response to the same dose increased with 
fetal age. HH = heart rate; AP = arterial pressure; 
PP = pulmonary arterial pressure; QA = ascending aortic 
flow; QP = main pulmonary arterial flow; QD = ductus flow. 
(From Nuwayhid, B., Brinkman, C. R., III, Su, C., Bevan, J. 
A., and Assali, N. S.: Systemic and pulmonary hemodynamic 
responses to adrenergic and cholinergic agonists during fetal 
development, Biol. Neonate 26: 301, 1975.) 


provided not only by the magnitude of bradycardia 
observed after beta adrenergic blockade with pro- 
pranolol but more so by the response of the systemic 
arterial pressure to alpha adrenergic and ganglionic 
blockade. In fact, when the fetus approaches maturity, 
its peripheral circulation seems to become totally de- 
pendent on the neurohumoral control of the au- 
tonomic nervous system, supplemented.by the action 
of transmitters elaborated by the adrenal medulla. At 
term gestation and during the first week of neonatal 
life, the peripheral circulation behaves in a manner 
similar to that of an adult individual with neurogenic 
hypertension or to that of pregnant women and 
sheep.” 11, 12 . 
The changes that occur in the relative activities of the 
two divisions of the autonomic nervous system during 
the neonatal period and up until the adult state is 


‘reached are striking. As the present data show, a 


marked increase occurs in the parasympathetic tone of 
the circulation, particularly that pertaining to the rest- 
ing heart rate of the neonate and adult sheep. Such a 
parasympathetic dominance of the adult heart rate 
control has been observed in a variety of animal species 
by different authors.'*: 14 During this same period, the 
adrenergic tone of the heart as reflected by the re- 
sponse to propranolol becomes considerably smaller 
than that seen in the fetus. | ' 

But, despite these continuous changes in the degree 
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Fig. 12. Data comparing the changes produced by acetylcholine in the heart rate and arterial 
pressure of the immature, premature, and term fetuses to those observed in neonates of different 
ages and in adult sheep. Note the’ progressively i increasing bradycardia and hypotension produced by 
cholinergic receptor stimulation in the fetuses. In contrast, the neonate had marked tachycardia 
along with the hypotension, results similar to those in the adult sheep. 


of tone exerted by the two limbs of the autonomic ner- 
vous system from the early fetal up to the adult state, 
the heart rate seems to set its own resting level spon- 
taneously at any period during intrauterine and ex- 
trauterine life. In other words, the heart does not seem 
to sense the constantly changing ratio of the adrenergic 
and cholinergic tones and appears to set its resting rate 
without relationship to any given autonomic activity; 
such spontaneous and physiologic changes seem to be 
mediated through modifications in the intrinsic con- 
ducting mechanisms of the heart and through changes 
in the action potential of the myocardial cells.* '? The 
autonomic nervous system appears to exert its control- 
ling action during stress or when activated by specific 
reflexes. 

On the other hand, the peripheral circulation, which 
continues to be under neurohumoral control for the 
first few weeks after birth, gradually becomes inde- 
pendent of such a control. When the adult nonpreg- 
nant state is reached, the neurohumoral control of the 
peripheral circulation has practically vanished. 

In view of the negligible control exerted bv the 
neurohumoral mechanisms on the peripheral circula- 
tion during the latter part of the neonatal period, one 
is faced, with the following question: How is the sys- 
temic arterial pressure maintained in the resting state? 
This question has puzzled investigators in the past 
since the same negligible blood pressure changes are 
seen in nonpregnant animals, as well as in normoten- 


sive nonpregnant human subjects in the recumbent 
5, 6. 11, 


12 


position. 

Although the exact answer is not yet at hand, it is 
probable that a number of homecstatic factors contrib- 
ute to the maintenance of a stable normal blood 


.larly the umbilicoplacental vascular bed, 


pressure in the absence of neurohumoral tone. The 
most important of these is probably the intrinsic tone 
of the arteriolar walls. A number of reports (for review 
see reference 12) have shown that the arteriolar system 
rapidly regains its normal tone after total phar- 
macologic or surgical denervation so that no significant 
blood »ressure alterations are seen; only when the sub- 
ject assumes the upright position does the blood 
pressure fall because of venous pooling. 

Response to autonomic agonists. It is obvious from 
the studies reviewed in this paper that the fetal circula- 
tion, regardless of age, is less reactive to the action of 
autonomic agonists than is that of the neonate or adult 
animal. ; 

Two main factors could be responsible for this dit 
ference. The first is related to maturation of the 
neuroeffector system and the second 1s concerned with 
closure of the vascular shunts, including elimination of 
the umbilicoplacental circulation. 

We believe that the second hypothesis is more ikel 
to be true. The striking increase in responsiveness to 
autonomic agonists that occurs after birth is related to 
closure of the vascular shunts and to the elimination of 
the low resistance system of the umbilicoplacental vas- 
cular bed. The presence of these structures, particu- 
tends to 
dampen the cardiovascular response of the fetus to 
any vasoactive stimulus. 

The consistent decrease in heart rate that occurs si- 
multaneously with the rise in arterial pressure follow- 
ing norepinephrine administration to the neonatal 
lamb znd adult sheep was not observed in the fetus 
except when large doses were given. — 

We believe -that the bradycardia is relati to | 


s 
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baroreceptor stimulation caused by the rise iñ 
préssure and mėdiated through the parasympathetic 
system since it could be blocked by atropine. 

The fact that the fetus responded with tachycardia to 
norepinephrine in contrast to the bradycardia of the 
neonate and adult adds further evidence to the pre- 
dominance of the adrenergic system during in- 
trauterine life and the surge in the cliolinergic system 
after birth. 

The contrast ir. the reactivity of the pulmonary vas- 
cular bed to acetylcholine in the fetus and neonate is 
striking. In the fetus, regardless of age, profoutid pul- 
monary hypotension .occurred following administra- 
tion of acetylcholine; in the neonatal and adult sheep, 
no changes were observed. Only when the adult pul- 
monary vascular resistance was increased by hypoxia 
did acetylcholine action reappear (Fig. 4). 

These findings add further evidence to the concept 
of the relátionship between the “resting tone" of a 
given vascular bed and its reactivity to vasoactive 
agents. ^? According to this concept, during in- 
trauterine life, the pulmonary vascular bed is under a 
high cohstrictive tcne and, hence, responds promptly 


to vasodilating agents. In the neonatal and adult ani-. 


mal, because this samé vascular bed is maximally di- 
lated, its übility to respond to vasodilating agents is very’ 
limited. We have observed such behavior iri the uterine 
circulation when it ges from the nonpregnant to 
the pregnant state.’ 

What are the clinical implications of these studies? In 
clinical practice, it has been customary to equate 
changes in the fetal heart rate with increased or de- 
creased | activities of the sympathetic or parasympa- 
thetic system??? Thus, fetal bradycardia has nearly 
always been attributed to increased vagal activities and 
treated with atropine given, to the mother or to the 
fetus. While sonie types of stress-induced bradycardia 
may be related to vagal stimulation, heart rate changes, 
particularly those related to beat-to-beat variations, are 
most likely related to alterations in the intrinsic mecha- 
nisms and may not have any relation to the autonomic 
nervous systemi. In support of this hypothesis are the 
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observations presented here, which show a constantly 
changing ratio of the sympathetic and parasympathetic 
activities. without any influence on the resting heart, 
rate. Additional evidence is provided by recent exper- 
iments in the adult dog supplemented by a mathemat- 
ical model. which seem to indicate that beat-to-beat 
variations in heart raté may be gerierated by intrinsic 
changes in the action potential of niyocardial cells. 

The second clinical implication is related to the 
marked differences between the cardiovascular re- 
sponses to autonomic stimuli of the fetus, on the one 
hanc, and of the neonate and adult, on the other hand. 
Data on the éffects of vasoactive drugs obtained from 
aduk or neonatal studies cannot be applied to the fetus 
because the cardiovascular system of the neonate is 
functionally and morphologically different. These dif- 
ferences are particularly striking when one examines 
the behavior of the pulmonary circulation. Since this 
vascular bed is the first to undergo rapid changes after 
birth, the different behavior of the pulmonary circula- 
tion of the fetus and noenate should be kept in mind by 
clinicians during their management of süch neonatal 
complications as pulmonary atelectasis, respiratory dis- 
tress syndrome, respiratory depression of diverse 
etiology, and so forth. 

The third implication is related to the surprisingly 
high neurohumoral tone of the systemic circulation of 
the term fetus and the early neonate. The circulatory 
system at these periods of development resembles that 
of an adult animal ór man with rieurogenic hyperten- 
sion. Therefore, extreme care should be observed in 
the selection of antihypertensive agents when treating 
pregnant patients with essential hypertension, particu- 
larly at term gestation. Autonomic blocking agents 
such as hexamethoniüm, phenoxybenzamine, phen- 
tolàrnine, etc., readily cross the placenta and may pro- 
duce profound hypotension in the fetus. Since the 
pulmonary and systeinic vascular beds are connected 
by the ductus arteriosus in the fetus, the hypotension 
could affect both circulations with possible serious ef- 
fects on the fetus and the early neonate. 
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Discussion 


DR. FRANK C. GREISS, JR, Winston Salem, 
North Carolina. Dr. Assali and his associates have 
presented us with an elegant review of their studies on 
the evolution of the autonomic control of the car- 
diovascular systems of the developing ovine fetus and 
neonate. In essence, their observations indicate that the 
sympathetic component of the autonomic nervous sys- 
tem is effective as early as midgestation and that this 
component exerts the dominant homeostatic effect on 
blood préssure and reflex responses as pregnancy 
progresses. On the other hand, the parasympathetic 
nervous system matures much later in pregnancy and 
begins to exert typical reflex responses only at term 
and in the neonate. 

When one considers that the placenta rather than 
the lung is the fetal organ of respiration, such an evolu- 
tion of cardiovascular control is most logical. Early in 
gestation, usual parasympathetic responses which de- 
crease blood pressure and increase pulmonary blood 
flow would be not only unnecessary but detrimental 
since one would expect their net effect to be a reduc- 
tion of umbilical and thus respiratory blood flow. By 
dominating cardiovascular control, the sympathetic 
nervous system generally increases fetal blood pressure 
and would be expected to increase umbilical blood 
flow. However, as term approaches, the control 
mechanisms must prepare for a change to pulmonary 
respiration and, appropriately, this is exactly what 
seems to occur. 

Four additional pertinent aspects of Dr. Assali's data 
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must be pointed out: (1) Homeostatic rather than stress 
responses have been presented; (2) by virtue of sympa- 
thetic dominance, responses to stimuli within the 
homeostatic range may be the reverse of those at term 
or in the neonate, e.g., low doses of norepinephrine 
increase rather than decrease the fetal heart rate, and 
the response to veratridine is opposite the one seen in 
the adult animal; (3) the base-line fetal heart rate, in- 
cluding beat-to-beat variations, seems to be intrinsically 
controlled, varying independently of the tonic 
influences of the autonomic systems; (4) other studies 
have shown that markedly stressful stimuli may evoke 
significant cholinergically mediated Responses oven in 
the immature fetus. 

I should now like to turn my attention to the clinical 
implications of the data presented. In. 1977, miles of 
chart paper are generated daily in an effort to evaluate 
the status of the fetus by that single parameter most 
immediate to us, the heart rate. We recognize that 
there is far.more than we do not understand than we 
think we know about such tracings. It is evident, there- 
fore, that data regarding the control of the fetal heart 
rate such as have been presented today are basic to an 
improvement of our understanding. 

Dr. Assali’s data do raise a number of questions in 
this discussant's mind. The first relates to whether one 
shoulc interpret fetal heart rate changes in the same 
way at varying times of fetal maturation. The gesta- 
tional ages of human fetuses comparable to those in- 
vestigzted in this paper in sheep would be from x2 to 


39 weeks, 33 to 36 weeks, and 37 weeks to term. We 
~N 
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have come to think of fetal heart rate accelerations 
ebove normal rates as signs of fetal well-being. Is this 
always so? Might not such accelerations also indicate 
responses to fetal adrenal stimulation secondary to 
_ Stress, especially in immature fetuses? Or would one 
expect sustained rather than transient tachycardia in 
such circumstances? Since one might expect lesser 
cholinergic responses to severe stress in younger 
fetuses, should one interpret minimal degrees of 


bradycardia as more ominous in immature or prema- 


ture fetuses? 

My last question relates to the cardiovascular respon- 
sivity of the premature neonate. Are the qualititative 
and quantitative changes in cardiovascular control in 
the immature neonate similar to those observed in the 
term neonate, or is the shift from sympathetic to para- 
sympathetic dominance delayed, and if so, are these 
deviations of significance in tbe diagnosis and therapy 
of neonatal pathophysiology? 

I realize that I may have just asked Dr. Assali to give 
a second paper but I am certain that he has observed 
20ssible answers to my questions during his experi- 
ments and may be able to give us answers based on 
actual data rather than speculation. 

DR. EDWARD]. QUILLIGAN, Los Angeles, California. 
I simply rise to ask a question, which I hope you will 
clarify for me. From the recent report of Rudolph and 
co-workers, it is indicated that the increase in rate may, 
indeed, be associated with a decrease in cardiac output. 


I believe you said that a decrease in heart rate up to 50. 


per cent is associated with no change in cardiac output. 
This could have significant clinical implications as to 
which is right. Would you explain to me which one is 
right and why is there a divergence? 

DR. ASSALI (Closing). Dr. Greiss was considerably 
more astute than I will ever be in unearthing clinical 
applications for the data I have just presented. Un- 
fortunately, however, I have no valid answers to the 
various important questions he just raised. All that I 
can state with some degree of assurance is that neuro- 
humoral control of the various cardiovascular func- 
tions is different in the immature, premature, and 
term fetus. I am almost certain that this difference 
may have clinical implications in terms of whether a 
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fetus is delivered prematurely or at term. However, 
I am unable to state what kind of implications they 
may be, mainly because all the data presented were 
collected in the resting basal state while the fetus was 
still attached to its mother in utero. Since we did not 
perform studies on the same animal before and after 
birth, we are in no position to state what the effects 
of birth would be on these controlling mechanisms. 

There is one point I would like to emphasize. Clini- 
cians or clinical investigators have an obsession for 
the vagus nerve and, every time the heart rate goes 
up or down a little bit, they tend to blame the vagus 
for the variations. This is incorrect. I think we should 
remember that the heart, whether it is fetal, neonatal, 
or adult, can continue to beat rhythmically and can 
change its rate even when it is completely denervated. 

In regard to the question raised by Dr. Quilligan, 
I would like to call your attention to the tracings il- 
lustrated in Fig. 2. In this series of experiments, the 
heart rate was decreased by about 40 per cent but it did 
not lose its normal rhythm. Now if you look at the trac- 
ings of blood flows which are displayed below that of 
the arterial pressure, you can see that the stroke vol- 
ume immediately increased; the net blood flow (the 
integrated section of the record) was exactly at the 
same level of the control period. Hence, one cannot 
escape the conclusion that, within certain limits, there 
is a reciprocal relationship between stroke volume and 
heart rate as long as the latter maintains its normal 
rhythm. This relationship has been demonstrated by 
many investigators in the adult heart, and it has been 


recently confirmed in the fetal heart by a series of 


elegant experiments carried out by Friedman and his 
co-workers in San Diego. | 

On the other hand, if the fetal heart rate is de- 
creased and becomes arrhythmic, as seen in Fig. 6, then 
the reciprocal relationship with stroke volume does 
not hold and the blood flows may fall with the brady- 
cardia. 

In essence, then, the behavior of cardiac output dur- 
ing heart rate changes depends a great deal on the 
pattern and nature of the changes and the mechanisms 
by which they are generated. 


1 ` 
et . ox " ` 
i 
"o5 P 
^ * 
b o A , 
*- d 


Dynamic testing of hypothalamic-pituitary function 


in abnormalities of ovulation 


GEORGEANNA SEEGAR JONES, M.D. 
ANNE COLSTON WENTZ, M.D. 

ZEV ROSENWAKS, M.D. 

JOOP SCHOEMAKER, M.D. 

Baltimore, Maryland 


A review of 26 unusual patients indicates that a combined luteinizing hormone-releasing 
hormone (LRH)—clomiphene test in conjunction with an estrogen provocation test not only 
was helpful in identifying underlying pathophysiology of anovulation but also proved useful 


in the clinical management of the patients. Dynamic testing 


per se does not establish a _ 


diagnosis but, in conjunction with history and other laboratory findings, it does make 
possible further subdivisions of groups of patients who otherwise appear similar, both, 
clinically and from routine laboratory evaluations. It, therefore, tends to pinpoint a lesion 
and establish the area in which further tests should be made. It is concluded that the value 
of such investigations will be more evident as gynecologic endocrinology moves into 
investigation of the supratentorial control of hypothalamic function and as hypothalamic 
LRH becomes available as a therapeutic acent. (AM. J. OBSTET. GYNECOL. 129: 760, 


1977.) 


SIXTY-ONE PATIENTS were studied during the last 
three years by the Gynecologic . Reproductive Endo- 
crine Service with dynamic pituitary hypothalamic test- 
ing. This consisted of a luteinizing hormone-—-eleasing 
hormone (LRH) stimulation test before and during 
clomiphene use, both preceded by studies of luteiniz- 
ing hormone (LH) pulsatile output. Thirty-two pa- 
tients also had estrogen provocation. studies, and 24 
had blood samples drawn daily for LH and follicle- 
stimulating hormone (FSH) studies during the therapy 
with clomiphene citrate. In the present paper, only 28 
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patients with estrogen provocation, as well as studies of 
these patients before and after clomiphene use, will be 
discussed. The first group, comprising the majority of 
patients, had primary amenorrhea and either were in 
the late teens and interested in an etiologic diagnosis 
and prognosis or were. in the older age bracket and 
interested in their fertility. A second group of patients 
had secondary amenorrhea, were interested in fertility, 
and were clomiphene resistant. The third group were 
patients who presently had or previously had been 
treated for pituitary and/or suprasellar tumors. The 
studies were undertaken to determine if they might 
add a dimension to our diagnostic precision and aid in 
determining the most efficient therapy. . 

Although both LH and FSH were measured in these 
studies, only LH responses will be considered. 

Four of the patients (A. M., D. B., V. R., and E. S) 
had their preliminary studies reported previously.’ 
The group reported under "anorexia" will be included 
in a comprehensive review of all patients in the series 
who presented with this symptom. 


Theoretic assumptions 


-Certain theoretic conventions were adopted to be 
used in interpreting results. Thus, the immediate re- 
sponse to LRH was regarded as pituitary ar 
although it is recognized that the intrinsic function 
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Fig. 1. A normal or “mature” combined 
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may be quite low if no hypothalamic stimulus has been 
present. The second circumstance in which the pitu- 
itary function is greatly reduced is in the presence of 
high steroid exposure as in pregnancy. Under these 
circumstances there is little or no response to LRH,° 
and the pituitary gland can be shown to be depleted of 
its gonadotropin supply. The base line of both 
gonadotropins, FSH and LH, is dependent upon 
hypothalamic LRH exposure and the pulsatile compe- 
tence of this component. However, LH and FSH must 
be considered separately. The variation in response of 
these two pituitary hormones to an LRH stimulus may 
be explained in part by the longer half life of FSH. 
Evidence is accumulating, however, that FSH response 
may also be influenced by feedback from “inhibin,” a 
protein hormone secreted by the Sertoli cells of the 
testis and presumably also by the granulosa cells of the 
ovarian follicle.® 7 | 

The integrity of the negative estrogen feedback is 
indicated by the response of the LH base line to 
clomiphene. A mature response is characterized by an 
elevated LH level. LH continues to rise during 
clomiphene stimulation while FSH, after an initial rise 
of five to seven days, begins to fall, presumably because 
of a negative feedback from inhibin.* ? An immature 
response is characterized by a depression of the LH 
level in response to clomiphene. Under these circum- 
stances, the cells are responding to clomiphene as 
an estrogen in the absence of or having reverted to 
the state of no previous estrogen exposure.” Absence 
of afty change in response of LH after clomiphene 
is interpreted as a primary defect in the function 
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clomiphene-LRH stimulation test. 


of LRH peptidergic neurons of the hypothalamus. 

The integrity of the positive estrogen feedback is 1n- 
terpreted in the present study to be reflected by the 
change in peak LH response to LRH before and dur- 
ing clomiphene use. The percentage change from base- 
line LH to peak LH after LRH is calculated (Aper cent 
peak LH) and the two values are compared.? A mature 
response results in a decreased value. An immature 
response results in an increased value as clomiphene 
again acts as an estrogen rather than an anüestrogen. 
Finally, no change in the LRH response after 
clomiphene is again interpreted as indicative of a de- 
fective function of the hypothalamic peptidergic 
neuron or absent pituitary or hypothalamic reserve. 

The estrogen provocation test is a direct indication 
of responsiveness of the hypothalamus and/or pitu- 
itary to estrogen modulation. Whatever the explana- 
tion for this mechanism, when the "set" is low, more 
estrogen is required to induce the LH rise. Ovulation 
may not occur even if the positive feedback, as mea- 
sured by the Aper cent peak LH response, is intact. 
Thus, the estrogen provocation test is a more direct 
measure of the positive estrogen feedback. As it re- 
quires 48 to 72 hours to induce this response, it seems 
reasonable to assume that it is not primarily at the pitu- 
itary level but only manifested in the pituitary second- 
ary to a primary hypothalamic stimulus (Fig. 1). 


Methods 

Protocol for combined LRH-clomiphene test. Base- 
line blood samples were obtained at 10 to 15 minute 
intervals over a two- to four-hour period prior to the 
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Fig. 2. Absence of response to short-term LRH stimulus with 
no modulation of the LH base line after clomiphene or 
Enovid in a patient with primary amenorrhea. 
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Fig. 3. A normal preclomiphene response to LRH in a patient 
with low LH and primary amenorrhea but no modulation of 
base line or Aper cent peak LH after clomiphene. 


intravenous administration of 100 ug of LRH. Sub- 
sequent blood samples were obtained at 15, 30, and 45 
minutes and at one, one and a half, two, two and a half, 
and three hours relative to the LRH infusion. The 
majority of patients received 100 mg. of clomiphene 
citrate daily for seven days, beginning the day of the 
control LRH stimulation study. Three patients be- 
lieved to have resistance to treatment received 10 days 
of clomiphene, while one patient received only five 
days of clomiphene, and an additional patient believed 
to have polycystic ovarian disease (PCOD) received 
seven days of only 50 mg. of clomiphene daily. On the 
last day of clomiphene administration, an LRH stimu- 
lation test was performed in the same manner as de- 
scribed above. Daily blood samples were obtained 





e S0 


December 1, 1977 
Am. J. Obstet. Gynecol. 


whenever possible, beginning two to four days prior to 
the control LRH stimulation test and continuing 
through the clomiphene stimulation and for one to two 
weeks thereafter. | 

Assay systems. Whole blood, obtained via an in- 
dwelling needle, was allowed to clot and separate, and 
the serum was stored at —20* C. Serum LH and FSH 
concentrations were measured by specific radioim- 
munoassays and expressed as nanograms per milliliter 
of serum; LER-907 was supplied by the National Pitu- 
itary Agency and was used as a standard. All samples 
from the same subject were measured in a single assay. 
The lower limits of sensitivity for LH ranged frorfi 10.7 
to 15.7 ng. per milliliter and for FSH ranged from 39.2 
to 58.4 ng. per milliliter. The cumulative interassay 
coefficient of variance for LH is 6.4 per cent and that 
for FSH is 7.9 per cent. | 

The range of normal for the serum LH in this assay, 
measured by sampling every day or every other day of 
nine normally ovulating women, was approximately 30 
to 110 ng. per milliliter, excluding the LH surge. The | 
range of normal for FSH is somewhat broader, being 
approximately 150 to 350 ng. per milliliter, excluding 
the FSH surge. | 

Estrogen provocation test. The.estrogen provoca- 
tion test was performed on all patients prior to the 
control LRH study. A blood sample was drawn, and the 
patient received | mg. of estradiol in oil intramuscu- 
larly. Blood samples were drawn at the same time, 24, 
48, 72,.and 96 hours thereafter. Assays were per- 
formed for FSH and LH as previously described. An 
elevation of LH, at least double that of base line LH, 
which was statistically significantly above those values 
seen in the control LH study prior to the administra- 
tion of the drug, was considered a positive re- 
sponse." The serum assays for estrogen have not 
been completed, so that the evaluation of this test is 
equivocal. However, those patients who ovulated in re- ' 
sponse to clomiphene stimulation showed a positive es- 
trogen provocation test, while those who did not ovu- 
late did not. These facts lead us to believe that the 
attained estrogen levels were at least within a reason- 
able physiologic range. 


Results 


Group 1: Primary amenorrhea with few or no sec- 
ondary sexual characteristics (seven patients), There 
were seven patients in the present study who had pri- 
mary amenorrhea and little or no development of sec- 
ondary sexual characteristics; the clinical diagnosis was 
hypogonadotropic eunuchoidism. Three were in- 
terested in becoming pregnant when studied and\four 
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Table I. Combined clomiphene-LRH studies in patients with primary amenorrhea 


and hypogonadotropic hypogonadism 





1A Control 

Clomiphene 100/7 £ 
lA V. R. Control 15 
Clomiphene 100/10 15 
1A R. P. Control 23 
Clomiphene 100/10 23 
iB W. B. Control 25 
| Clomiphene .100/7 26 
1B E. S. Control 20 
Clomiphene 100/10 2] 
IB M. M. Control 3] 
Clomiphene 100/7 © 31 
IC J. K. Control - 26 
Clomiphene 100/5 21 

*— — Negative. 


TN.S. = Not significant. 


Dose Mean LH | Significance Peak LH A 96 
Patient Cycle (mg. /days) (ng. ml.) (pc) (ng.hnl.) | ( = Ted ) aiias LH 








Estrogen 
frovocation 


N.S.t A T e 
15 15 = - 
N.S. 15 15 = 
29 6 26 - 
N.S 36 13 57 
72 47 188 - 
N.S 82 56 215 
158 138 690 > 
N.S 152 131 624 
142 111 358 - 
N.S 139 101 396 
95 69 265 - 
0.01 416 395 1,880 - 


Table II. Combined clomiphene-LRH studies in patients with primary amenorrhea and 
normal secondary sexual development 







2 Control 236 
, Clomiphene 50/7 347 

2 E. W. Control 198 
Clomiphene 100/7 238 

2 E. D. Control Ji 
Clomiphene 100/7 > 22 


were anxious for an ultimate prognosis. All had low or 
undetectable gor:adotropin base-line levels (Table I). 
Group 1A. Three patients had no response to LRH 
stimulation and no change in the base line after either 
clomiphene or Enovid suppression (Fig. 2). Two of 
these patients also received an eight-hour infusion of | 
mg. of LRH after initial studies had failed to show an 
associated rise in LH values. These two patients also 
had evidence of pituitary thyroid-stimulating hor- 
mone (TSH) insufficiency, while the third seems to 
have isolated gonadotropin insufficiency with all other 


functions normal. The estrogen provocation studies 


were negative in a.l. 

Group 1B. Three patients hada fairly. normal Aper 
cent peak LH response to LRH. However, after .100 
mg. of clomiphene daily for seven or ten days, there 


was no change in the base line or the Aper cent peak | 


LH response to LRH (Fig. 3). 

Two of three patients who.had no response to acute 
LRH stimulation seemed to have pituitary insuf- 
ficiency, possiblv associated with a specific gonado- 
ropy structural defect of the a-subunit, as there are 





Estrogen 
provocation 





1,235 999 423 + 

0.001 993 643 185 
785 587 293 = 

N.S. 797 - 4559 235 
170 139 450 sd 

0.001 81 59 270 


deficiencies of FSH, LH, and TSH, which share a simi- 
lar o-subunit. A long-term LRH stimulation study 
has confirmed the diagnosis of a pituitary gonado- 
tropic defect in the third. patient (R. P.). 

The three patients who had a fairly normal Aper 
cent peak LH response to LRH but no change in base 


line or Aper cent peak LH response after clomiphene 


are interpreted as having a defect at the hypothalamic 
peptidergic neuron level, as there is no clinical or lab- 
oratory evidence for pituitary insufficiency. It appears 
that they are producing LRH at peak capacity and no 
additional stimulus such as clomiphene can increase it. 
The LRH stimulation of which they are capable has 
been productive of a pituitary LH and/or FSH reserve. 
As might be expected, there is some individual varia- 
tion in the amount of this pituitary reserve, and this is 
evidenced by the variation in LH base-line values and 
response to LRH (Table I). 

Dynamic pituitary hypothalamic testing is able to dif- 
ferentiate these two quite distinct types of hypo- 
gonadotropic eunuchoid ‘patients. The first type 
would necessarily need exogenous pituitary gonado- 
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Fig. 4. An “immature” combined test response in a patient with a height: weight deficit. There was a 
decreased LH. base line after clomiphene and an increasec Aper cent peak LH. The daily blood 
values showed a constant LH depression during and after the clomiphene, indicating rio clinical 


stimulation. 


tropin therapy while the second type should respond 
to LRH induction of ovulation. l 

Group 1C. The seventh patient with primary 
amenorrhea and-absence of secondary sexual charac- 
teristics also shows low pituitary gonadotropins but she 
has an associated "constitutional" weight: height deficit 
(Fig. 4). She has been studied from the age of 15 
through 19 years and has continued to show immature 
reactions of both the negative and positive feedback 
responses after clomiphene. We have been interpret- 
ing the results as indicative of an immature hypo- 
thalamus related to the low weight: height ratio. It was 
hoped that repeated clomiphene courses might speed 
maturity, but a review of the daily blood findings (Fig. 
4) indicate that this is probably an unrealistic approach. 

The combined LRH-clomiphene studies which show 
a "normal" but immature response in both the negative 
and positive estrogen feedback areas seem quite differ- 
ent from those seen in the hypogonadotropic 


eunuchoid patients reported above. Because of the dif- 
ference in these responses, it 1s anticipated that this 
patient eventually will attain maturity. At the present 
time we can only adopt a wait-and-see attitude. 
Group 2: Primary amenorthea with secondary sex- 
ual development (three patients). There were three 
patients with primary amenorrhea and normal devel- 
opment of secondary sexual characteristics. Two were 
interested in fertility and had proved resistant to 
clomiphene, while one, L. C., was investigated at the 
age of 177 to establish a reproductive prognosis (Table 
II). Both E. W. and L. C. were found to have elevated 
LH base-line values with normal FSH levels. L. C. hada 
mature response of the negative estrogen feedback to 
clomiphene with a rise of the LH base-line and a ma- 
ture positive feedback. These firidings would indicate 
that she should, and indeed did, have a normal LH 
increase in response to estrogen provocation (Fig. 5). 
She ovulated as expected after this clomiphene mu- 
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ation Study. E. W. had a poor. but maturé response t to; UNE values in, thé. second’ study, ‘The FSH after clomiphene 
l clomiphene of the négative estrogen. feedback. “AL . clearly. shows a rise. The positive estrogen feedback 
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Fig. 6A. A dichotomy is seen in the response to the combined 
test, indicating a defect rather than a dysfunction, in a patient 
with extremely high LH. Estrogen provocation test was nega- 
tive. | 
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Fig. 6B. The extremely low sensitivity of the LH response to 
endogenous estrogen of this patient is seen in the response 
during three cycles of ovulation induction with the use of 
human FSH with low LH coritent. In the first two cycles no 
LH response occurred, with estrogen values of 400 and 600 
pg. per milliliter. In the third cycle a small LH surge was 
induced when estrogen reached 923.8 pg. per milliliter prior 
to a final peak of 4,840.5 pg. per milliliter. i 


that an LH surge could be induced only with unusual 
amounts of serum estradiol not compatible with those 
found in normal menstrual cycles (Fig. 6B). 

E. D., by contrast, had low LH base-line values and a 
history of encephalitis with coma for five days at the 
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Fig. 7. À dichotomy in response is seen between the base line 
after clomiphene and the Aper cent peak LH response. This 


patient, with low LH, showed no clinically significant modu- 


lation cf the base line but a "mature" response to the second 
LRH stimulation. The defect perhaps is a scar secondary to 
encephalitis. 


age of eight years. An immature negative estrogen - 


feedback response to clomiphene resulted, with a nor- 
mal positive feedback (Fig. 7). Although with a normal 
positive feedback she might have been expected to 
show a positive estrogen provocation test, in fact, she 
did have a negative test. Because of the immature 
negative estrogen feedback response and the negative 
estrogen provocation test, she would not have been ex- 
pected to ovulate in response to clomiphene, and in- 
deed she did not. Her response indicates a defect 
rather zhan a dysfunction. This seems to be compatible 
with her history of encephalitis. 

Both E. W. and E. D. were diagnosed as having de- 
fects incompatible with establishment of normal func- 
tion by clomiphene. E. W. was found to have a defect in 
the positive estrogen feedback control, while E. D. 
showec a defect in the negative estrogen feedback con- 
trol. As neither would have been expected' to respond 
to clomiphene because, of their abnormal dynamic 
tests, both received gonadotropin therapy, successfully 
conceived, and were uneventfully delivered. L. C., by 
contrast, has adolescent PCOD. This is arbitrarily de- 
fined by us as a patient with amenorrhea or anovula- 
tion, clinical evidence of normal or excessive estrogen 
milieu, and elevated LH but normal FSH values. This 
syndrome is characterized by a dysfunction rather than 
a defect of the central nervous system mechanisms. 
Therefore, she. is able to respond normally to 
clomiphene, and ovulation has been induced. She is 
being treated with six courses of clomiphene in an ef- 
fort to stimulate the ovulatory mechanism to function 
normally. 

These three patients were saved valuable Eis dis 
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expense by the demonstration of specific defects inXwo 


which preclude the use of clomiphene for ovulation, 
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`- Fig. 8. This patient with resolving anorexia.nervosa had a "normal" LH base-line response to 
.clomiphene, but the Aper cent peak LH remained immature and the estrogen provocation test was 
negative. During the following year, with continual improvement, she had. several spontaneous 


Hesse» 


Da 






3G H. Control 
| Clomiphene - l 100/i- ges 
3C. ; S.S. Control . T be. : 46... 
'* Clomiphene- 100/7 . 152. ^" 
36 *. S.A. Control || * 63 
^P P Clomiphene .  100/7. 122 
3C ^ CS Control 007 70s 88 
l i Clomiphene 100/7, C EOD: 1-36 
3c ` D.P Control | . c.f 28 .—— 
: ‘Clomiphene ` 100/7 . 89, 
3C... S. Sc. Control | :95 o6 
Clomiphene - 100/7 164." 
3C -M.C Control M 1197 - 
l Clomiphene 100/7 „399. .' 


inductióń. The results also showed that the estrogen l 
provocation test as used has no absolute validity. but, 
must ` be interpr eted with consideration of other. 


findings. The LH response to estrogen provocation 


(indicative of positive estrogen feedback) is dependent . - 
upon thè amount of estrogen exposure, “The “sensitiv- - 


. ity" of this mechanism apparently varies, according to 


individual dysfunction, and also is time dependent. bu. 
The lowest effective dose in pid | monkeys i 1s charac- 


terized by the latest LH response.!? 
' The diagnosis of adolescent PCOD. might T been 


magt: equally well.in' L. C. by serum gonadotropin’ ass. 


says followed by a trial of clomiphene. However, E. W. 


Sign cance 


(P<; 


= :0.001 


seo 0,061 


< 


Table IV. Conbintd: clomiphene-LRH studies in patens with. secondary amenorrhea 
and resolving anorexia nervosa i 


tat 






ce | PeakLH | ALH | A% |> Estrogen . 
x (ng./ml.) | (ng/ml) | peak LH provocation 


a3 . 484 ‘496° 734 | t 
0:001 439° .999. 198 
* .861 ‘B15 d — 
940 . 788 518 | 
dr a 455 399 629 - 
': , 0.001 ^— 489. 36] 295 | 
QUOS 577 489 558 — 
: 0.001 729 493 .209 
| 173 . 145 518 . ^ - 
0.001 28]: 192 2]5 
E 170 , 135 385 = 
^ -0.00F <5. 793. . 629 583 i l 
| 1,476 I ,279 649° - 
©» 2,9001 ". 1,902. 47] ` 


had: beeri managed unsuccessfully ` in this manner. 


over a period of' eight years with no diagnosis ever 


<. made. 


Group- 3: Secondary amenorrhea. (12 patients). 


(" Group 3A. Two patients with massive obesity were ` 
studied (D. E. and C. B; ): Both showed elevated serum 

7 LH values. (Table 111). D. E. is of special interest as a 
~ minirnal effort to “normalize” the gonadotropin re- 
P sponse i is shown during clomiphene stimulation. There 
' was a minimal but not statistically significant rise in the | : 


LH basé line, indicated by daily blood sampling only, 
and a very marginal decrease in the Aper cent peak | 


response: to LRH. The ‘estrogen provocation test was 
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Fig. 9A. Compare the findings in a patient, A. V., with a probable pituitary microadenoma, and those 
of A. M., with a surgically removed chromophobe adenoma; A. M. shows no significant clomiphene 
modulation, but A. V. seems to have some reserve and modulation is retained. P. S., who has im- 
paired hy pothalamic function, also had no clinically significant changes in pituitary function after 

clomiphene but here the difficulty is apparently due to inability of Ey Poulenc: hormones to 
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Fig. 9B. For legend see Fig. 9A. 


| negative. Dailv blood studies also showed a peak in LH 


up to 457 ng. ver milliliter on the day 16 after adminis- 
tration of clomiphene, 100 mg. a day for seven days. 
However, no menses occurred. Because this patient 


was apparently unable to respond to a low LH surge - 


with ovulation, exogenous gonadotropin therapy (FSH 


with low LH content) was used successfully to induce | 


- 


ovulation, but pregnancy has not ensued in three 
ovulatory cycles. In C. B., by contrast, responses were 
normal at a low clomiphene dosage. The estrogen 
provocation test was positive and, as expected, she ovu- 
lated. The diagnosis of PCOD was again made, and, at 
the age of 15, with endometrial hyperplasia, she is 
being regulated by clomiphene for a six-month period 
in an effort to establish a normal ovarian cycle. 

Group 3B. There were two infertility patients, with 
amenorrhea theroreticall related to oral contracep- 
tives and stress (Table III). One, M. G., had low LH 
values, «nd D. M. had elevated LH and high prolactin 
values, 33.5 rising to 72.4 ng. per milliliter within a 
six-month period. M. G., with a normal prolactin level, 
was resistant to clomiphene. Study showed a mature 
response of both negative and positive estrogen feed- 
back but a negative estrogen provocation study. Daily 
blood studies showed a low peak of LH, 250 ng. per 
milliliter on day 14 after onset of clomiphene ther- 
apy. It was decided that a proper LH surge could not 
be induced because of lack of estrogen responsiveness. 
It was thought that perhaps she would respoxd to 
clomiphene if additional LH stimulation could bé in- 
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Fig. 9c. For legend see Fig. 9A. 
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Table V. Combined clomiphene-LRH studies in patients with tumors 








Dose Mean LH | Sign ificance ` Peak LH | A % Estrogen 
Patient Cyele (mg. ‘days) ( ng. /ml.) (p<) (ng./ml.) | ( 2 ml. ) | peak LH provocation 


4 . Control . 337 314 535 — 
Clomiphene 100/10 75 ; 0.031 — 390 - 315 420 

4 A. V. Control 55 297 242 440 — 
Clomiphene 100/7 ` 7] i 0.001 , 315 244 345 

4 P. S. - Control ` |47 . >- du 124 253 — 
Clomiphene 100/10 |: 41 0.0: 146 105 256 

4 M.H Control ; 118 321 203 172 - 
Clomiphene 100/7 133 


duced. Therefore, human chorionic gonadotropin 
(HCG) was given at the proper time after clomiphene 
stimulation.as an LH substitute. Ovulation and menses 
occurred. | 

D. M., with elevated prolactin, was given a course of 
clomiphene to determine if it were necessary to admin- 
ister bromocriptine. Her response to clomiphene, 
however, was normal, and the estrogen provocation 
test was 2ositive. As expected from these findings, ovu- 
lation and merses did occur. It has, therefore, been 
considered unnecessary to change the therapy to 
bromocriptine. 

Group JC. Seven patients were studied who had re- 
solving anorexia in an effort to determine if the study 


would aid in estimating prognosis (Table. IV). All pa- 


tients had regained within 5 per cent of their normal 
weight. Four (D. H., S. S., S. A., and C. S.) showed 
normal base-line dues for FSH and LH with mature 
negative and positive estrogen feedback mechahisms. 
Two ovulated in response to 100 mg. of clomiphene 
daily for seven days, D. H. with normal estrogen 
pyfvocation and S. S. with a probably significant re- 
sponse. The other two did not ovulate without addi- 
| 


1 
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tional hCG stimulation. However, one, C. S., has since 
had a spontaneous menstrual period. Two patients (D. 
P. and' S. Sch.) had low base-line LH but a mature 
negative estrogen feedback (Fig. 8). One (D. P.) had, in 
addition, a mature positive feedback while (S. Sch.) 
maintained an immature reaction. Both had negative 
estrogen provocation tests. Neither responded to 
clomiphene with ovulation or menses. However, D. P. 
has menstruated with clomiphene and hCG. Although 
S. Sch. might have responded to hCG, this did not 
seem indicated. Over the following year, she has also 
continued to improve and menstruation has occasion- 
ally occurred spontaneously. i 

The eighth patient, M. C., is perhaps the most in- 


"teresting. The low gonadotropin pattern consistently 


associated with anorexia seems to have swung to the 
high pattern of LH characteristic of the polycystic 
ovary syndrome. The negative estrogen feedback is 
mature, but the positive estrogen feedback is immature 
and the estrogen provocation test is negative. This pa- 
uent has had ovulation induced with hCG. 

This group of patients documents most conclusively 
the value of the estrogen provocation test. The amount 
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of estrogen necessary to trigger an LH surge appar- 
ently varies. The height of the LH surge may be related 
to the height of the estrogen surge. A deficiency in 
"either may be compensated by adding hCG. If one can 
interpolate from the patterns which appear as the 
anorexia is resolving, the restoration of the normal LH 
and FSH base-line values and a normal negative estro- 
gen feedback mechanism occur first, followed by a 
normal positive feedback and finally by normal "estro- 
gen sensitivity." 

Patient M. C. demonstrates that even when weight 
has been restored psychogenic stress can still operate, 
perhaps by other pathways, to.cause menstrual dvs- 
functions. It is of interest that we have also had a pa- 
tient who swung from the “polycystic ovary syndrome” 
to the “anorectic syndrome,” with a change in the LH 
levels from high to low. We wonder if this indicates that 
the polycystic ovary syndrome operates through a do- 
paminergic stimulation as there has been some theoret- 
ic justification for considering that “anorexia nervosa” 
is caused by long-term dopaminergic stimulation.” 

Group 4: Amenorrhea with pituitary or suprasellar 
tumors. There were four patients studied who were 
believed or known to have pituitary or suprasellar 
tumors (Table V). Two had pituitary adenomas (A. M., 
A. V.); one (A. M) was operated upon for a 
chromophobe adenoma at age 14 but continued to be 
amenorrheic until the age of 18, when she was seen by 
us. Two had elevated prolactin levels (A. V., P. S.). 
Patient P. S. had irradiation for a suprasellar lesion. 
The fourth patient, M. H., finally had the diagnosis of 


pseudotumor cerebri. All of these patients were stud- - 


ied in an effort to assess the pituitary gonadotropin 
reserve. A. V. and P. S, were both being considered for 
bromocriptine therapy. 

A. V. had a prolactin value of 904.8 ng. per milliliter; 
the sella was deformed but there was no radiologic evi- 
dence of a pituitary adenoma. After clomiphene, the 
base-line LH.was elevated and, although there was little 
or no change in the LH, the Aper cent peak LH was 
decreased, indicating a mature response in both posi- 
tive and negative estrogen feedback (Fig. 9A). This was 
interpreted as indicative of some pituitary reserve but 
perhaps compromised function. She, therefore, re- 
. ceived bromocriptine, 10 mg. a day. After five months, 
prolactin values were reduced to normal and ovulation 
had been induced. P. S., the patient with hypothalamic 
irradiation for a questionable pinealoma, had a prolac- 
tin level of 57.8 ng. per milliliter and laboratory 
findings quite similar to those of A. M. (Fig. 9B), who 
has a low pituitary reserve. Thus, she had no clinically 
significant change in either LH base line or the Aper 
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cent peak LH (Fig. 9C). It is of interest and perhaps of 
some significance, however, that the base-line values 
did show a statistical decrease after clomiphene. Be- 
cause of the history and other laboratory findings, the 
test results are interpreted as indicative of the absence 
of hypothalamic reserve. Bromocriptine was not con- 
sidered a viable option for treatment. She will need 
pituitary gonadotropins to induce ovulation. — 

A. M.. who had a chromophobe adenoma removed, 
had normal FSH and LH base-line values. Although 
there was a suggestion of a mature negative feedback 
after administration of clomiphene and a mature, 
though minimal, positive feedback, it was clinically 
insignificant. This was interpreted to mean that very 
little additional LH synthesis could be stimulated even 
with iricreased amounts of LRH. This was substanti- 
ated by a study in which 100 ug of LRH was given 
every two hours for three times over 2 period of six 
hours. Augmentation was not seen under these circum- 
stances (see Fig. 3 in reference 3). These results have 
been reported elsewhere.? 

MCH., with the diagnosis of pseudotumor cerebri, 
had high LH base-line values and a mature, though 
minimal, response to negative estrogen feedback which 


| was statistically significant (between 0.02 and 0.05) (Ta- 


ble V). "The response tó LRH was paracoxically low in 
relation to the high LH base line and, 
clomiphene, there was an immature response, charac- 
terized by an increase in both the ALH and the Aper 
cent peak LH (Table V). This interesting dichotomy 
between the negative and the positive feedback occur- 
ringin a patient with evidence of a pressure lesion 
seems to indicate a defect in the area which modulates 
the positive estrogen feedback and was, in fact, associ- 
ated with a negative estrogen provocation test. This 
patient would not, be expected | 
clomiphene and, therefore, received gonadotropin for 
induction of ovulation. | | 

Examination of the results of dynamic tests in these 


after 


to respond to 


four patients indicates the tests can be useful in asses- 
sing pituitary reserve function, however, they must be 
interpreted in relation to other known facts in the pa- 
tient's history and physical findings. 'The patient with 
known pituitary insufficiency and the one with known 
hypothalamic insufficiency had similar laboratory 
findings after dynamic testing. However, there was a 
statistical difference in the LRH base-line response to 
clomiphene. Thus, P. S., with hypothalamic insuf- 
ficiency. showed an immature response with lowering 
of the base-line LH while A. M., with a normal hypo- 
thalamus and compromised pituitary function, showed 
a mature response. with elevated LH baseline.  « 
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Although the estrogen: provocation. study was of 
scant value in the three patients having tumors, the 


fourth patient with a pressure lesion, pseudotumor 


cerebri, has demonstrated estrogen insensitivity. She 
may have a defect in the area of modulation of the 
“positive” estrogen feedback; thus, she would need in- 
creased estrogen to lower the base-line LH, elicit the 
“positive” estrogen response, and induce an ovulatory 
LH surge. The findings in this patient are similar to 
those in E. W. (Figs. 6A and 6B); in this case, however, 


the defect may be caused by the “pressure lesion” while - 


E. W. has a congenital defect. 


Comment 


Although it is undoubtedly true that the majority of 
patients with amenorrhea will not require extensive 
sophisticated pituitary-hypothalamic dynamic testing, a 
review of the 26 unusual cases reported in the present 
study indicates that these function tests not only were 
helpful in identifying and clarifying different underly- 
ing pathophysiology but also proved useful in clinical 
management. One must conclude that the value of 
such investigations will be more evident as the 
gynecologic endocrinologist moves into investigations 
of the supratentorial control of hypothalamic function 
and as hypothalamic LRH becomes available as a 
therapeutic agent. 2 

Dynamic testing per se does not establish a diagnosis; 
but, in conjunction with the history and other labora- 
- tory findings, it does make possible further subdivision 
of groups of patients who otherwise appear similar, 
both clinically and from routine laboratory evaluations. 
Therefore, such testing tends to pinpoint a lesion and 
establish the area in which further tests should be 
made. | mE , . | 
Patients with primary amenorrhea and hypo- 
gonadotropic hypogonadism showed three types of 
basic patterns. 

Group lA included patients who showed no re- 
sponse to LRH before or after clomiphene and were 
identified as having either (1) pituitary defects, e.g., a 
cell deficit, a structural hormone defect, or absence of 
LRH receptors, making impossible a response to LRH 
stimulus. Group 1B patients showed a response by the 
pituitary to LRH in the normal range but no modula- 
tion by clomiphene. In the absence of either clinical or 
laboratory evidence of pituitary pathology, the defect i$ 
identified as a primary hypothalamic defect of the pep- 
tidergic neuron or in relation to the catecholamine in- 
put. Group 1C is characterized by an "immature" re- 
sponse to clomiphene in both base line and Aper cent 
peak LH response to LRH. This pattern is seen in the 
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prepubertal child in whom clomiphene acts as an estro- 
gen. It is also characteristic of patients with anorexia 
nervosa and shown by the patient in this series with a 
weight: height dysfunction unassociated with psychiat- 
ric illness or a recognizable malabsorption problem. 
Thus, in the investigation of the so-called 
hypogonadotropic eunuch, combined clomiphene- 
LRH stimulation has proved of value in combination 
with a three- or four-hour LH pulse study. Daily blood 
samples for FSH and LH and the estrogen provocation 
test under these circumstances have not been helpful. 
In patients with primary amenorrhea and normal 
development of secondary sexual - characteristics, 


dynamic tesüng seemed most important when the 


FSH-LH values were low. If the LH base line was ele- 
vated and FSH was within the normal range, the 
presumptive diagnosis of adolescent polycystic ovarian 
syndrome was made. The definition of this syndrome 
as used in this paper has been previously stated. A 
clomiphene test will quickly identify those patients who 
have a dysfunction, with a normal hypothalamic pitu- 
itary axis and a "sensitive" positive estrogen feedback 
mechanism. Those patient who do not respond to 
clomiphene, in the usual dosage, with ovulation and 
menstruation will benefit from dynamic testing. These 
tests can determine which patients have a defect with 
no possibility of response to clomiphene and which 
have poor sensitivity to estrogen. Patients with low sen- 
sitivity have normalization of pituitary gonadotropins 
with clomiphene but a negative estrogen provocation 
test. These patients can sometimes be treated with the 
addition of hCG to the clomiphene course. This hor- 
mone substitutes for a deficient ovulatory LH surge. It 
will be interesting and important to determine if this 
lack of estrogen sensitivity can be influenced by re- 
peated ovulatory cycles which would then theoretically 
expose the.patient to a normal estrogen milieu with 
modification of the androgen-to-estrogen ratio. 

‘As indicated from the above discussion, combined 
clomiphene-LRH stimulation studies and estrogen 
provocation tests are necessary in this category of pa- 
tients. It is also important to use an amount of estradiol 
which produces a physiologic serum level equivalent to 
that found in the normal preovulatory phase of the 


_ cycle (300 to 400 pg. per milliliter. Although the serum 


estradiol assays are not completed in this study, pre- 
liminary assays indicate that the amount of estrogen 
used was perhaps below the optimum physiologic level. 

In patients with secondary amenorrhea who are re- 
sistant to clomiphene stimulation, we have learned a 


. great deal about the underlying pathophysiology which 


has helped us in deciding upon clinical treatment of 
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the patient. Daily blood FSH and LH assays during a | 


three-week interval were especially valuable. Neverthe- 


less, after considératiori of the knowledge acquired, it - 


would seem that one might accomplish the same results 
in the májority of patients by a clinical trial. Thus, al- 
though it is possible to determine which patients might 
respond to hCG following a course of clomiphene, this 
might also be accomplished by trial and error. 


The tests have been useful as a prognostic tool in 


. patients with resolving anorexia nervosa or. simple 


"weight loss” amenorrhea. Such patients in the acute 


stage show an imimature response to clomiphene by 
both depression of LH base-line values and an increase 
in the Aper cent peak LH after LRH: The response to 
clomiphene normalizes first in relation to the negative 
estrogen feedback which is reflected initially in the ris- 
ing FSH-LH base’ line, second in the positive estrogen 
feedback; and finally in the estrogen "sensitivity." This 
sequence of events allows us to encourage patients to 


persist in weight gain or to reassure them about their, 


return to normalcy. Perhaps the most interesting as- 
pect of the study has been the identification of patients 
who have changed from the low gonadotropin pattern 
of anorexia to the high LH pattern of PCOD. This 


indicates to us that the psychogenic stress is still opera-. 


tional, although the weight has been. corrected. If the 
hypothesis that anorexia is a dysfunction of the dopa- 


minergic neurons is correct, perhaps. PCOD is also ` 
mediated by dopamine. Recent work reported by Judd. 


and colleagues’? 
deficiency can mimic PCOD. 
Finally, dynamic testing can be of value in aera 


seems to indicate that a dopamine 


4 


ing pituitary or hypothalamic reserve. 


Hypothesis | 
How do these findings, in patients with divergent 


pathology of the hypothalamic-pituitary control of. 


ovarian function, help in the understanding of normal 
physiology? Let us examine the basic concepts behind 
the so-called positive and negative estrogen feedback in 


respect to the facts found in the current study to de- : 


termine: (1) Are these fundamental physiologic effects 


of estrogen at different areas and by different intracel- : 


lular mechanisms? (2) Do they occur primarily at the 
pituitary or ‘hypothalamus or above, at. the neuro- 
transmitter level? 

The facts obtained from this study are in accord with 
those in the literature and indicate that insufficiency of 
either pituitary or hypothalamic reserve is associated 
with failure of steroid modulation of (1) LH base line, 


interpreted as the. demonstration of a negative feed-. 


back, or (2) response to LRH, interpreted as the dem- 
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onstration of the positive feedback. This same pattern 
of absent ster oid modulation in both areas is seen in a 
group of patients with congenital hypogonadotropic 
hypogonadism and no eviderice of other pituitary ab- 
normalities or insufficiency. These findings of no 
steroid modulation in patients with congenital defects 
but with an apparently normal pitüitary make it seem 
unlikely that the modulation occurs primarily at the 


| pituitary level. One might argue that if the pituitary is 


handicapped by poor hypothalamic stimulation modu- 
lation might not occur. However, premenarchal pa- 
tients and patients recovering from anorexia with 
extremely low base-line values nevertheless show an 
excellent LRH response which can be increased with 
clomiphene (Fig. 4). The absence of both positive and 
negative feedback among those patients with congeni- 
tal ancmalies makes it seem probable that both the 
positive; and the negative feedback of steroids occurs 
ata similar cellular level and via a similar intracellular 
mechanism. The occufrence of minimal detectable 
“normal” modulation of the negative estrogen feed- 
back in a patient with sürgigal pituitary destruction 
and minimal but "immature" modulation of a patient 
with radiation damage to the hypothalamus suggests 
that the steroid modulation may occur between the 
catecholamine axon and the peptidergic neuron of 
the hypothalamus. The experimental findings of Gallo 
and Osland’! also indicate that at least the negative 
feedback is at this level. After oophorectomy in the 
rat, an accumulation of norepinephrine occurs first, 
then an increase in LRH, and finally an increased LH. 

The observation of divergent steroid modulation be- 


_ tween the positive and negative estrogen feedback re- 


sponses in patients with abnormal hypothalamic pitu- 
itary gonadal function suggests the possibility of a dual 


` contro. mechanism of these two areas of modulation. 


Such a dual control would involve (1) LRH neurons 
regulating pituitary cells, LH synthesis, and release, 
thus controlling tonic LH release or LH “base line,” 
and (2) a hypothalamic “factor” which would control 
the stability of the pituitary gonadotropic cell mem- - 
brane, balancing the LRH.release function. Estrogen 
might then inhibit at both neuronal junctions. Inhibi- 
tion of the stabilizer factor would increase LH release, 
simulazing a positive estrogen feedback, while inhibi- 
tion of LRH production would decrease synthesis and 
release of LH, producing the negative estrogen feed- 


back. 


It is hard to escape the conclusion that the estrogen 
sensitivity, or responsiveness of the hypothalamic 
neurons to this mechanism, is mediated by the amount 
of estrogen receptor protein or the available receystors. 
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This might well be a function of the numbers of 
synapses between the neurotransmitter axon and the 
hypothalamic peptidergic neuron. The neurotransmit- 
ter receptor and the estrogen receptor might, in fact, 
be synonymous. It would then be possible to postulate 
that estrogen, perhaps the catechol estrogen metabo- 
lite, acts as a ccmpetitive inhibitor, blocking at the 
catecholamine receptor site and failing to translate. 

The assumption of a second hypothalamic hormone, 
hypothalamic “membrane stabilizing” factor, in addi- 
tion to LRH, allows one to understand the occurrence 
of divergent patterns of LH synthesis and release as 
reflected in base-line LH levels and membrane per- 
meability as reflected in the LRH response. With this 
working hypothesis, we can also assume that the posi- 
tive and negative estrogen feedback effect is opera- 
tional at the same level and acting by way of the same 
mechanism. It does not, of course, preclude the 
possibility of a potentiating action of estrogen by induc- 
ing receptor proteins in cells at all levels. 


With these assumptions, the following theory 


evolves. Beginning with the postulations of Ruf,? the 


pubertal development of the mature hypothalamic-. 


pituitary-gonadal axis is dependent upon the postnatal 
growth of the adrenergic nervous system. All other 
components of the hypothalamic-pituitary axis, includ- 
ing the estrogen receptors, are present at birth. Only 
the catecholamine content of the hypothalamus is 
deficient. As the catecholamine stimulus to the LRH 
neurons increases, the basal LH increases. There is lit- 
tle or no estrogen, and at this stage clomiphene would 
act as a weak estrcgen, decreasing LRH and decreasing 
the LH base line. The hypothalamic “membrane 
stabilizing factor" is also increasing but clomiphene will 
also act as a weak estrogen on this neuron, inducing 


increased LH release by inhibiting the stabilizer. In the 


premenarchal period, the adrenal androgen may act to 
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preferentially inhibit the stabilizer, thus producing the 
well-known effect of an exaggerated response to LRH 
in the premenarchal girl. This effect is possible because 
of the ability of these cells to aromatize androgen to 
estrogen. The increased LH ovarian stimulation and 
the decreased FSH which occur at approximately this 


` time, probably induced by a feedback from the stimu- 


lated follicles, produce a more physiologic FSH/LH 
ratio. This perhaps changes the concentration of estro- 
gen to androgen in the ovary and allows estrogen to 
induce follicular growth to the preovulatory state, ac- 
cording to postulations of Goldenburg and co- 


-workers.”° The concentration of estrogen which is ap- 


parently critical for estrogen sensitivity or receptivity in 
the central nervous system now completely inhibits the 
“stabilizer,” giving rise to an LH flood and inhibiting 
LRH. Increased LH synthesis and cell accumulation 
with re-establishment of a stable membrane do not 
occur again until a steroid deprivation in the latter part 
of the luteal phase of the cycle. 

It is of interest that the same sequence of events was 
reproduced in our patients recovering from anorexia. 
Apparently, in this condition, norepinephrine is not 
produced and dopamine, which according to Judd and 
associates! may be an inhibitor of hypothalamic hor- 
mones, becomes dominant; thus, the individual reverts 
to the prepubertal stage. As recovery occurs, the events 
which are seen in puberty are recapitulated. However, 


if the androgen conversion to estrogen is not reverted 
(perhaps by a normal FSH-to-LH ratio, creating a 


normal estrogen-to-androgen ratio) and the “sta- 


bilizer” continues to be inhibited, a picture resem- 


bling the polycystic.ovary syndrome may ensue. Thus, 
the LH base line continues to rise, no LH surge occurs, 
ovarian androgen is increased, and a vicious circle is 
perpetuated. 
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Discussion 2 

. DR. WILLIAM J. DIGNAM, Los Angeles, California. 
Dr. Jones has presented us with a large number 
of observations of levels of gonadotropins in 
patients with amenorrhea. The spontaneous fluc- 
tuations in -gonadotropins as well as their response 
. with the results of estrogen provocation tests, have 
been employed to draw conclusions concerning prog- 
. nosis and treatment for these patients. 

She rightfully suggests that these detailed studies are 
important for developing our understanding of these 
conditions but that they may not be necessary for clini- 
cal management of these patients today. . 

Nine patients with primary amenorrhea and little or 
no development of secondary sexual characteristics 
were studied. None of them showed a rise in LH in 
response to clomiphene or to estrogen. Therefore, 
treatment with gonadotropins would be logical. 

Three patients with primary amenorrhea and nor- 
mal development of secondary sexual characteristics 
were studied. Two of these had elevated levels of LH 
and normal levels of FSH. Both demonstrated a rise in 
LH in response to clomiphene. One is under treatment 
with clomiphene and the other was successfully treated 
with gonadotropins. We were not told how many 
courses of clomiphene were employed before gonado- 
tropin therapy was instituted. The third patient in this 
group had low base-line LH values and they did not 
rise in response to clomiphene. She was successfully 
treated with gonadotropin therapy. 

. Twelve patients with secondary amenorrhea were 
studied. Two had elevated base-line levels of LH and 
responded poorly to clomiphene. One has been treated 
with clomiphene and the other with gonadotropins. Six 
had normal base-line LH levels and normal responses 
to clomiphene but only two had positive estrogen 
provocation tests. All six ovulated after receiving 
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clomiphene but three of them required the use of hCG. 
One patient had normal base-line LH levels but a poor 
response to clomiphene. She has not been treated. 
Three patients had low base-line LH levels. All re- 
sponded normally to clomiphene. All have ovulated 
following the use of clomiphene though two also have 
received hCG.. 

` In tae four patients with tumors the tests were very 
helpful in determining residual pituitary function. 

The conclusions concerning the appropriate treat- 
ments certainly seem logical and well chosen. Indeed 


they weré eminently successful. 


Regarding the clinical aspects of this presentation, I 
have one question. À number of authorities have sug- 
gested that if the site. of abnormality i is in the hypo- 
thalamus it is unlikely that a tumor is present (in con- 
trast to the situation in which the pituitary gland is the 


-site of the difficulty). Dr. Jones suggests that the tests 


described will differentiate between hypothalamic and 
pituitary problems. If the abnormality is in the hypo- 
thalamus, does this make tumor very unlikely? 

In this presentation as well as prior work,’ this group 
of investigators has, presented us with the results of 
testing patients with amenorrhea by means of adminis- 
tering clomiphene and then LRH. Their suggestions 
concerning the alterations in physiology and the 
mechanisms of action of the agents employed are of 
parucular interest. 

. The test is based upon the concept that the negative 
feedback action of estrogens on the hypothalamus is 
affected by clomiphene. Acting as an antiestrogen, 
clomiphene permits the release of more LRE which 
stimulates synthesis and storage of LH in the pituitary; 
LRF is then administered for a short ume to affect the 
pituitary cell membrane and release gonadotropins. 


.Normal patients respond by an increase in circulating 


LH during clomiphene administration, but the re- 
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sponse to LRH is less than that noted in patients not 


treated with clomiphene. 

I should like to ask Dr. Jones several questions con- 
cerning her interpretation of these da:a. 

l. In discussing the paper of Yen and Lein? before 
this society one vear ago, Dr. Jones spoke the role of a 
second hypothalamic hormone, an LH release inhi- 
bitor, which is responsible for stimulating synthesis of a 
membrane stabilizer in the pituitary gonadotrope. She 
suggested that estrogen might cause inhibition of that 
inhibitor and decrease the membrane stabilizer. 

Do any of the present data conflict with that hy- 
pothesis? Is there a suggestion that any of the patients 
studied may have an absence of the LH release inhib- 
Itor? 

2. Among the group of patients with amenorrhea, 
Dr. Jones described a group who were thought to have 
"defective peptidergic neurons." The base-line levels of 
LH .did not change during the administration. of 
clomiphene and there was no change in the Aper cent 
response after clomiphene. However, they did have a 
normal response to LRH. It was suggested that they 
did have a pituitary reserve of LH but that the pep- 
tidergic neurons were functioning at peak capacity. 

If these patients had a pituitary reserve of LH and 
did show a normal response to LRH, why was the cir- 
culating LH low or undetectable? 

3. Some of the patients were thought to have appar- 


ent pituitary insufficiency. Some authorities have sug- 


gested that this may be due to long, continued absence 
of hypothalamic stimulation and that in the great 
majority of these patients the problem lies in the hypo- 
thalamus. They have, therefore, suggested that these 
patients should be treated with repeated injections of 
LRH. 

Does Dr. Jones have experience with this treatment? 
If so, what' schedule and total dose of LRH have 
proved effective? 

This paper cor:tains a wealth of interesting data. 
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Dr. DANIEL MISHELL, JR., Los Angeles, California. 


Dr. Jones has done a very good job of trying to classify 


a group of patients with very difficult disorders, and : 


I want to ask a couple of questions. 

First of all, she said that some patients have different 
responses to different doses of estrogen. Yet I believe 
she used a constant dose of clomiphene, 100 mg. I am 
woitdering whether different doses of clomiphene 
have been tried to see whether, perhaps, they would 
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respond differently. The one dose might be inade- 
quate to confirm or eliminate a hypothalamic disorder. 
Larger doses might be required. 

Is the use of a delta percentage instead of a delta 
increase of LRH in response to clomiphene justifiable? 
It seems to me, tf one thinks in functional terms, a 
certain number of cells will respond to a dose of LRH. 
If they are already functioning at a high level and have 
the same amount of increase as cells functioning at a 
low level to the same stimulus, the percentage increase 
of the cells functioning at the high level would be 
smaller. 

So I am wondering whether the use of a delta per- 
centage increase is correct or whether use of a delta 
maximum increase would be preferable. 

I personally believe that perhaps a delta maximum 
increase might be more valid than a percentage in- 
crease in terms of comparing the effect on the cells of 
the LRH stimulus, l 

I think this point is important because many groups 
of investigators are using LRH as a test of pituitary 
function. Some use a delta percentage increase and 
some are, using the actual delta increase, and the results 
can be different, 

DR. JONES (Closing). The first question concerned 
whether we believe a defect in the hypothalamus makes 
the presence of a tumor unlikely, and I expect that it 
does. However, I do not think that most of us rule out a 
hypothalamic tumor in that way. 

‘Perhaps the most important aspect of LRH testing 
has been the elucidation of pathophysiology. The 
dichotomies of response seen in these patients seem to 
indicate separate pathways for the control of the posi- 


tive and negative estrogen feedbacks. The results are 


easier to understand if one postulates a hypothalamic 
inhibiting hormone that then affects the pituitary by 
stabilizing the gonadotropic cell membrane. Inhibition ` 
of such a hormone by estrogen would allow increased 
permeability and promote LH release and accumula- 
tion. Our data are all compatible with such a theory but 
obviously this is only a postulate. 

We do not have any patients who have received 
long-term continuous LRH administration, but this has 
been reported in the literature. Male patients with. 
Kallman's syndrome have been shown to have some 
increase in both FSH and LH. We currently have five 
patients under treatment. 

Most people believe because of the response with 
short-term LRH that all of these problems are 
hypothalamic. I do not think that is necessarily jus- 


- tified. There may well be structural pituitary gonado- 


tropic defects which might be represented in our series 
by D. B. and V. R. There could also be defects with the 
LRH receptor protein. ' 

Dr. Mishell, I do believe that different dosages of 
clomiphene will give different effects. We have occa- 
sionally used 50 mg. rather than. 100 mg. of 
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.clomiphene, but wé have not used a. higher dosage. 
Certainly, some patients may have responded to higher 
dosages, but it seems to me this is a different study. 
E. W., for instance, shows that if the estrogen is high 
enough, an LH surge can be triggered. It may be i in- 
tracellular mechanisms and/or neural pathways that 
determine estrogen modulation and control all of these 
responses, €.g., estrogen "sensitivitv" is the key. It 
would seem that in the last analysis it would iad 
upon.receptor sites or special neurons. | 

We thought that our estrogen poe test aight 
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- be on the low side, and: perhaps we were lucky as the 


lower dosage may.detect gradations of “insensitivity” 
not detected by higher dosages. 

As to the use of the Aper cent, actually, if we examine 
our figures, it really would not make any difference 


' whether? or not we used the per cent, but I think you 


are quite right in certain cases—especially with pitu- 
itary insufficiency. The point is well taken. Under cer- 
tain circumstances the. per cent might be obscuring 
rather than helpful. 


Sure as the tides ebb and flow 
Peri-Colacé works with gentle, proven predictabilit 
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-Estradiol...the only estrogen necessary 
In estrogen replacement therapy 


ESTR 





DE 


(ESTRADIOL 


1-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the i 


cellular level 


 Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

. its oxygenated metabolites'—and the major 
estrogen secreted during the ISDIGODE UI 
life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in - 
the premenopausal years. 


ESTRACE.. 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated.** 


. the orally effective 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 


- bolic pathways in its utilization by the body. 


ESTRACE provides objective* and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 
in paola, 


Easy to titrate to lowest effective 
dosage | 


_ ESTRACE is easy to titrate up or down as 


necessary for the individual patient to arrive 


. at the lowest effective dose as soon as possible. 


Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 
of 2 mg. per day, administered ona cyclic basis. 


References: J. Murad F, Gilman AG:, Estrogens and progestins, 

in Goodman L, Gilman A (eds): The Pharmacological Basis 

A Therapeutics, ed 5. New York, Macmillan Publishing Co, 
p 

2. Klopper A: Treatment of infertility and menopausal 

symptoms. Br Med J 2:414—416, Aug 1976. 

3. Callantine MR, Martin PL, Bolding OT, et al: Micronized 

17 g-estradiol for oral estrogen therapy in menopausal 


. women. Obstet Gynecol 46:37, July 1975. 


4. Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and gonadotropin levels following the 
administration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 


See following page for prescribing information. 


Mead dinem 


LABORATORIES 





ÉSTRAGE 
(ESTRADIOL) 


1-mg. and 2-mg. scored tablets 


‘Warning 


]. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.!-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens durin 

the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 t mes greater than in nonusers. The 
risk spears to depend on both duration of treatment! and on estrogen dose3 In 
view of these findings, when estrogens are usec for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 


medication should be discontinued as soon as possible. When prolonged treatment 


is medically indicated. the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous admin.stration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 

estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or 
less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 


sex hormones, both estrogens and progestagens, during early pregnancy may 


seriously damage the offspring. It has been shown that females exposed /n utero to 

Wadi aad a non-steroidal estrogen, have an ir.creased risk of developing in 

later life a form of vaginal or cervical cancer that s ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures.? Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes cf the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.1316 One case control studylé estimated a 4.7-fold increased risk of limb 
reduction defects in intants exposed / utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attemp:ed treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threate1ed or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies thàt progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 

. nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 





Clinical Pharmacology — 17 B-Estradiol is the most potent pO ic estrogen and, in 
fact, is the major es id idus hormone secreted by the human. Estradiol in Estrace® has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 
gastrointestinal tract. ` 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
symptoms associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which migh: occur during menopause, and 
they should not be used to treat these conditions.) 2. ilr s 3. Kraurosis 
vulvae. 4.Female hypogonadism. 5.Female castratior. 6.Primary cvarian failure. 
ESTRACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
BRE lg AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer cf the breast except in appropriatey 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombopt lebitis or thromboembolic dis- 
orders associaled with previous estrogen use (excep: when used in treatment of breast 
or prostatic malignancy). 

Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be acministered an 
estrogen with caution anc a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 |f feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary artery oak ipotyen d hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
pdvolemic shock. Hepato-rellular carcinoma has also been reported in women taking 
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- phospholipid concentration. As a general principle, the administration o 


‘should be cyclic (e.g., 3 weeks on and 1 week o 
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estrogen-containing oral contraceptives.21 The relationship of this malignancy to these 
drugs is not known at this time, There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pr2ssure, breasts, abdomen, and 
Ae organs, and should include a Papanicolaou smear. Conditions which might be in- 
luenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding. 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
D. Increased prothrombin and factors Vil, Vill, IX, and X; decreased antithrombin 3; in- 
creased ls dus se platelet apgregability; c. increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured b 
BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased pregnanedial excretion; f. Reduced response to fnetyrapone 
test; g Reduced serum folate concentration; h. Increased serum eres and 
any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change tn menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibrorryomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like iba 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominai cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorsa; Increase or decrease in 
een Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Charges 
in libido. 


Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bieeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderat» to severe vasomotor Abe atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptorns should be 
chosen and medication should be discontinued as LO, as possible. Administration 
Hd t . Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to control presentin 
VA ALIE The minimal effective dose for maintenanace therapy should be determin 
y titration. 
2. Given eea Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control n symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 
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The role of lactogenic hormones in the pregnant 


woman and the fetus 


JOHN B. JOSIMOVICH, M.D. 
DAVID F. ARCHER, M.D. 


Pittsburgh, Pennsylvania 


Evaluation of the roles of prolactin and placental lactogen in pregnancy in primates has 
revealed mammotropic, fetal osmoregulatory, metabolic, and steroidogenic roles, which 
appear to protect the uterine contents during late pregnancy and prepare the fetus for the 
changes in nutrition at the time of delivery. (AM. J. OBSTET. GYNECOL. 129: 777, 1977.) 


IsoLATION of human placental lactogen (hPL, human | 


chorionic somatomammotropin) and a separate human 
pituitary prolactin (hPRL), combined studies of their 
biologic effects in animals, and correlations of serum 
levels and distinct clinical situations in women have re- 
sulted in concepts as to the role of these hormones 
during normal and pathologic pregnancies. 


Preparation of the breasts for lactation 


Fig. 1 shows the gradually increasing and sustained 
rise in both maternal hPL and in hPRL levels in the 
maternal serum throughout pregnancy in a hyper- 
prolactinemic woman given bromergocryptine to per- 
mit ovulation. The hPRL levels seen in this patient 
were similar to those reported in normal pregnant 
women. These rises in hPL and hPRL levels are 
presumably due to increases in both trophoblastic and 
pituitary galactotrophic mass during gestation.! It has 
been shown that both prolactin and placental lactogen 
initiate the protein synthetic machinery in the mam- 
mary alveolar epithelium that eventually results in full 
lactation. This process in the rabbit has been well de- 
scribed by Tobon and colleagues,” ? with their electron 
microscopic studies showing the development of the 
Golgi apparatus and rough endoplasmic reticulum be- 
yond that induced by the steroid hormones produced 
by the corpora lutea of pseudopregnancy in that spe- 
cies. That full milk secretion does not usually occur 
during pregnancy is due to the overriding inhibition 
by estrogens and progesterone. This phenomenon is 
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true in woman as well as in the laboratory rat.’ It re- 
mairs to be proven, however, that placental lactogen 
is lactogenic in the primate, since other workers* 5 
could not demonstrate lactogenesis in patients who 
were given large doses of hPL (sufficient to raise 
blood levels seen at midgestation). The placental lac- 
togen was administered over a few days during a de- 
cline estrogen and progesterone secretion, 
following 3 weeks of hyperstimulation of the cor- 
pora lutea with chorionic gonadotropin. That pro- 
lactin is lactogenic in the primate has been es- 
tablished by Hess and associates? however. 
Thus, prolactin and perhaps placental lactogen 
help prepare the breasts for lactation in women. 


in 


Osmoregulatory effects in the fetus and on 
amniotic fluid volume 


Although controversy exists as to whether the large 
amniotic fluid content and concentration of pituitary 
prolactin in women’ are derived from fetal or maternal 
sources, studies on rhesus monkey were the first to 
demonstrate directly that prolactin passes pre- 
ferentially from the maternal rather than from the 
fetal circulation? and that once present in this fluid, it 
leaves very slowly. Further recent studies in that species 
have shown that high concentrations of prolactin in 
amniotic fluid cause a marked reduction in amniotic 
fluid volume, averaging 50 per cent, which persists for 
24 hours, but not for 48 hours.'? Although binding of 
prolactin to fetal lung and placenta accounts for 
significant utilization of amniotic prolactin,! amniotic 
membrane binding of prolactin and resultant shifts of 
water to the maternal circulation appear to be likely 
primary mechanisms of these amniotic volume regu- 
latory effects, at least in the monkey and in the guinea 
pig.'^ 1? Table I shows that at Magee-Womens Hospital 
patients with moderately severe to severe toxemias 
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Fig. 1. Increase in maternal serum hPL and prolactin values 
throughout gestation in a previously hyperprolactinemic 
pregnant patient at Magee-Womens Hospital. 


Table I. Comparison of maternal serum and amniotic 
fluid hPRL levels in third trimester of normal 


pregnancy with those in women with moderately 
severe toxemias 







hPRL (ng. /ml.) 






Normal l 18 93 + 16 775 + 95 
Moderately 14 190 + 22% 2,041 + 370% 
severe 
toxemias 


*p « 0.05 in t test comparisons with controls. 


have elevated maternal serum prolactin concen- 
trations,” confirming work of Redman and his associ- 
ates.'* In addition, we found that these patients, who 
are known to have decreased amniotic fluid volumes, 
have elevated amniotic prolactin concentrations.? Al- 
though one could postulate that elevated maternal pro- 
lactin concentrations in toxemic patients could cause 
elevations in amniotic fluid levels, which in turn could 


result in oligohydramnios, there is little evidence’ that 


converse decreases in amniotic fluid prolactin seen in 
certain cases of erythroblastosis fetalis’ or in diabetic 
pregnancies” '* are responsible for the associated 
polyhydramnios. | | 
Of greater interest has been the findings that when 
amniotic fluid prolactin concentrations are kept arti- 
ficially low in rhesus monkeys, hypertonic amniotic 
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Fig. 2. Protective effect of elevated amniotic fluid prolactin 
levels in the last trimester of pregnancy in the rhesus monkey 
on fetal extracellular fluid water shifts in the presence of dif- 
ferent amniotic fluid tonicities. (Adapted from Josimovich, J. 
B., Merisko, K., and Boccella, L.: Endocrinology 100: 564, 
1977.) See text for detailed description. 


fluid causes a marked influx of water and sodium ion 
into the fetal extracellular fluid compartment,” 
whereas hypotonic amniotic fluid results in an efflux of 
water and electrolytes from the fetus. Artificially elevat- 
ing the amniotic fluid prolactin level appears to totally 
prevent or reverse these effects of abnormal amniotic 
fluid tonicity." Fig. 2 shows an example of these exper- 
iments carried out in the rhesus monkey. In the upper 
left-hand panel can be seen the marked influx of water 


into the fetus in the presence of hypertonic amniotic 


fluid and low prolactin; the absence of fetal extracellu- 
lar fluid water shift with isotonic amniotic fluid is 
shown in the middle left-hand panel; and efflux in the 
presence. of hypotonic fluid is demonstrated in the 
lower left-hand panel. In the right-hand panels, it can 
be seen that addition of 10 mg. of ovine prolactin to the 
artificial amniotic fluids reverses or prevents the shifts 
in fetal extracellular water in the presence of altered 
amniotic fluid tonicity. There were similar parallel 
findings for fetal extracellular fluid sodium ion in that 
fluid shifts were essentially isosmotic in these experi- 
ments with 13 monkeys. Since amniotic fluid from 
women and rhesus monkeys is normally hypotonic in 
the last trimester, high amniotic prolactin levels would 
appear to protect the fetus from dehydration. It re- 
mains to be demonstrated whether low amniotic pro- 
lactin levels, such as are seen in certain types of abnor- 
mal pregnancy, result in fetal dehydration. Thus, the 


" 2 a . 
' osmoregulatory effects predicted from the protective 


effect of prolactin in saltwater fish and certain larval 
amphibians” are seen in the primate. 
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Fat-mobilizing effect of placental lactogen 


In a study of hypopituitary women Kaplan and 
Grumbach'? showed that after administering doses of 
hPL large enough to elevate serum levels to those seen 
at midgestation, che growth-hormone—like effect of 
hPL was able to bring about a marked rise in fasting 
levels of plasma free fatty acids. These workers postu- 
lated that this effect would spare carbohydrates for 


fetal use during such periods of fasting. This sparing - 


of glucose and zyruvate for development of the fetus 
may have been at the expense of the offspring in one 
regard, however: Churchill and colleagues" showed 
that when born of women with White Class A diabetes 
who displayed ketonuria in the last 2 weeks of preg- 
nancy and were presumed to be free of acidosis sec- 
ondary to hyperglycemia, infants displayed neurologi- 
cal deficit of about 10 per cent in follow-up studies. 
Thus the ketosis consequent upon fasting and the 
greater ability to mobilize and partially burn fat stores 
seen in late pregnancy, and primarily thought to be due 
to high circulating levels of hPL, may cause as much 
neurological harm as benefit to the developing fetus. 
Such an interpretation of the metabolic roles of hPL 
during pregnancy makes it questionable whether burn- 
ing fat is the primary role of the lactogenic hormone. 


Possible steroidogenetic effect of placental 
lactogenic hormone 


Since the most potent effect of placental lactogen in 
animals appears to be a luteotropic effect in rodents, it 
is tempting to expect that an effect on progesterone 
levels needed for the maintenance of gestation might 
be the primary role of this hormone. It has been fairly 
conclusively shown in both rats and mice that hPL can 
sustain the production of estrogen and progesterone 
from corpora lutea. ' In the rodent ovary, the 
luteotropic effects of lactogenic hormones are thought 
to be due to inhibition of the reduction of progesterone 
to 20a-dihydroprogesterone.? The human corpus 
luteum has little of this enzymatic activity, and it is 
therefore not surprising that hPL appears unable to 


sustain progesterone secretion after administration of . 


chorionic gonadotropin to nonpregnant women in the 
luteal phase of the menstrual cycle.* ?* In women one 
must look for other sites of progesterone 20a-steroid 
reductase. It has been found to be present in the 
placenta in vitrc,* although not with as much activity 
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as that seen in vivo in fetal tissues, when radiolabeled 
pregesterone was injected into the maternal circula- 
tion.” Since it is now apparent that about one half of 
progesterone produced by the human placenta is re- 
duced to the biologically inactive 20a-dihydro- 
prcgesterone and this may be readily reconverted 
to progesterone by the placenta,” it is possible that 
placental hPL may act as one of several factors con- 
trolling the interconversion of the two steroids. The 
moderate 20a-reductase activity found in the placenta 
in vitro" might have been even higher if the tropho- 
blast had been washed free of endogenous hPL. 


Prolactin and increased maternal production of 
dehydroepiandrosterone sulfate in the third 
trimester 


I- has recently been discovered by Giusti and co- 
workers? that levels of plasma dehydroepiandroster- 
one sulfate (DHAS) are much more elevated in non- 
pregnant women with hyperprolactinemia than in 
women with normal plasma prolactin levels. Since 
hyperprolactinemia is normal in late 
gestation,” it is tempting to suppose that this hor- 
mone is responsible for the increased fraction of pla- 
cental estriol secretion that results from the maternal 
adrenal DHAS secretion and maternal hepatic 
16a-hydroxylation of DHAS noted by Siiteri. and 
MacDonald." Thus, the failure of maternal plasma 
or 24 hour urine estriol levels to fall in the presence 
of fetal jeopardy in the third trimester may be 
due in many instances to the overriding effects of - 
prolactin-induced maternal estriol precursor me- 
tabolism on the changes in fetal production of DHAS 
and 16a-hydroxy-DHAS. In our own earlier experi- 
ence at Magee-Womens Hospital, follow-up serial mea- 
surements of urinary total estrogen levels in 32 preg- 
nant diabetic women revealed that of the 11 in whom 
the offspring showed a combination of neonatal as- 
phyxia, fetal heart rate monitoring abnormalities, 
Apgar scores of less than 7 at 5 minutes, or fetal death, 
onlv five displayed chronically low or falling levels of 
estriol excretion (40 per cent or greater decline). Thus, 
one of the factors confounding the interpretation of 
maternal estriol levels in relation to fetal health in the 
third trimester, the time when such interpretation is 
most needed, appears elucidated by a better under- 
standing of the control of maternal DHAS production. 
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Discussion 


DR. ROBERT B. JAFFE, San Francisco, California. In 
this review, Drs. Josimovich and Archer have highlight- 
ed several of the demonstrated and postulated roles 
for prolactin and chorionic somatomammotropin dur- 
ing pregnancy. While few new data are presented, this 
paper does call attention to the possible role of these 
hormones in mammary regulation, osmoregulation, 
steroidogenesis, and mobilization of free fatty acids. It 
is clear that many of the roles of human chorionic 
somatomammotropin, or human placental lactogen, 
which Dr. Josimovich was one of the first to describe, 
still remain to be elucidated. 

It is equally clear that a great deal of investigative 
work remains to be performed on human prolactin, 
both in the nonpregnant individual and during preg- 
nancy. When one recalls that the existence of human 
prolactin as a discreet pituitary hormone has been 
demonstrated only in the past several years, it is not 
surprising that currently there is such a plethora of 
investigative work concentrating on its physiologic 
roles. The authors allude to the role of prolactin in 
fluid and electrolyte regulation in fish and amphibians 
and have made use of this information to study its role 
in amniotic fluid regulation in human pregnancy. 

In biology, with the exposition of a new substance, 
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there are periods during which this substance is 
found to be responsible for most biologic phenomena, 
followed by periods during which it is claimed to have 
little or no biologic role. It will be of interest to note 
where the pendulum eventually rests in the case of 
the role of human prolactin. | 

DR. JOSIMOVICH (Closing). From the data we have 
shown you and the data of others, it seems that toxemic 
women have higher serum prolactin levels than normal 
women. Thus, pregnant toxemic women might pro- 
duce more of the estriol precursors such as DHAS 
from the adrenal gland so that one might not see as 
greata drop in plasma or urine estriol when the fetus is 
in jeopardy. 

As we all know, estriol levels, whether they are mea- 
sured in plasma or urine, are generally low in patients 
with severe toxemia, but this is due to other mecha- 
nisms which regulate the maternal serum or urinary 
levels. 

All I am suggesting is that it may be more difficult to 
detect a drop—even at the low levels—in toxemic 
women with high prolactin levels than in other patients 
who do not have such high levels of prolactin. This fact 
may be blurring the picture and may obscure an estl- 
mation of the health of the fetus when following estriol 
levels. 


Maternal and fetal serum levels of total cortisol and 
cortisone, unbound cortisol, and corticosteroid-binding 
globulin in vaginal delivery and cesarean section 


LUTHER M. TALBERT, M.D. 
WILLIAM H. PEARLMAN, Pu.D. 
H. DOWNING POTTER 

Chapel Hill, North Carolina 


The levels of corticosteroid-binding globulin (CBG, transcortin), total cortisol, and unbound 
co‘tisol were measured in maternal and fetal serum at the time of cesarean section or 
vaginal delivery. While the total cortisol levels in maternal serum do not differ significantly in 
vaginal delivery as compared to cesarean section, cord serum cortisol levels are 
sicnificantly higher after vaginal delivery. There are no differences associated with the route 
of delivery between the mean levels of CBG in cord and maternal blood. However, after 
vaginal delivery the unbound cortisol level in maternal serum is more than twice as high as 
that at cesarean section and in cord serum it is seven times as high. These changes reflect 
changes ir. total cortisol and may represent a prelabor surge of fetal cortisol production, or 
a stress response associated with labor, or a combination of both. (AM. J. OBSTET. 


GYNECOL. 129: 781, 1977.) 


THERE 18 substantial evidence that fetal adrenocorti- 
cal secretions influence lung maturation and the initia- 


tion of labor in sheep” 2 and that glucocorticoids 


influence lung maturation in the human fetus.? 9 
Whether an 
physiologic mechanism in the onset of labor in women 
is debatable, however.” An attempt to gain insight 
into this problem has been made by measuring mater- 
nal and fetal levels of cortisol. The serum level for 
cortisol in cord b:ood obtained at vaginal delivery after 


the spontaneous onset of labor is higher than that ob- 
8, 9, Il, 12 


increase in fetal cortisol] levels is a 


tained at elective cesarean section. Serum cor- 
tisol levels are intermediate in cord blood obtained at 
vaginal delivery after induction of labor.!* ? However, 
the serum cortisol levels for fetal scalp blood obtained 
early in spontaneous labor do not differ from those of 
infants delivered by elective cesarean section, and the 
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scalp serum cortisol levels rise continuously during 
labor until delivery.!? . | 

Although the plasma or serum levels of fetal and 
maternal cortisol and cortisone at term are well estab- 
lished,” ! ? there is a paucity of data with respect to 
the level of unbound cortisol, i. e., not bound to plasma 
protein, which is generally regarded to be the physio- 
logically active form of the circulating hormone. Our 
study was designed to measure total cortisol and cor- 
tisone, corticosteroid-binding globulin (CBG) or trans- 
cortin, and unbound cortisol in the serum of fetal and 
maternal blood obtained at vaginal delivery or cesarean | 
section at term. 


Materials and methods 


Patient selection. Thirteen normal patients sched- 
uled to undergo vaginal delivery after the spontaneous 
onset of labor and 13 normal patients scheduled for 
elective repeat cesarean section between 38 weeks' ges- 
tation and term were selected for study. Blood was 
drawn from the antecubital vein at the moment of de- 
livery. Mixed cord blood was drained from the placen- 
tal end of the cord. In each instance blood was allowed 
to clot and was then centrifuged for 10 minutes at 
3,000 r.p.m. in an International Model CS-1 cen- 
trifuge. The serum was removed, frozen, and stored at 
—20* C. until assays were performed. 
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Fig. 1. Estimation of cortisol-binding activity as the serum 
dilution factor, D.F., required to achieve 50 per cent steroid 
binding in the assay system. Unbound/bound cortisol, Sy Sp, is 
plotted against the values for D.F. The cortisol-binding activ- 
ity of the serum is the D.F. value when $,/8, =1. 


Table I. Serum concentrations of cortisol and 
cortisone for maternal blood obtained at vaginal 
delivery and cesarean section (mean + S.E.) 


















Vaginal Cesarean. 
delivery section 
(n = 13) (n = 13) 
(42/100 ml.) | (ug/100 mL) 


23.2 + 2.02 2.03 
2.5 + 0.58 1.61 


29.6 + 2.4 
4.4 + 0.69 


Cortisol 
Cortisone 


>0.05 
>0.1 


Steroids. (1,2-*H) Cortisol (specific activity, 40 Ci per 
millimole) and (1,2-?H) cortisone (specific activity, 50 
Ci per millimole) were obtained from New England 
Nuclear, Boston, The unlabeled 
steroids were obtained from Sigma Chemical Compa- 
ny, St. Louis, Missouri. | 


Massachusetts. 


Determination of total cortisol and cortisone. 
Serum cortisone and cortisol were measured by a 
modification of the competitive protein-binding meth- 
od of Murphy,” essentially as previously described.® 
Corticoid-binding serum from pooled chicken blood 
was used instead of serum from pregnant women. 
The serum was diluted 1:5 with 0.15M sodium phos- 
phate buffer, pH 7.4. The thin-layer chromatography 
step was omitted. 


Steroid-binding measurements and calculations 


Estimation of steroid-binding activity as the serum 
dilution factor at 50 per cent steroid binding. Ihe 
cortisol-binding activity of maternal and cord serum 
was determined by a Sephadex G-25 assay?" with the 
following modification. After treatment with charcoal 
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Fig. 2. Determination of the equilibrium constant, k, for the 
association of cortisol with CBG. The molar concentration of 
total bound steroid (radioactive plus radioinert, S, + S,,* re- 
spectively) is plotted against the volume of serum required to 
achieve 50 per cent steroid binding in the assay system. For 
further details, see "Materials and methods." 


to remove endogenous steroid, maternal or cord serum 
was serially diluted with 0.155M sodium phosphate 
buffer, pH 7.4, and the dilution of serum required to 
achieve 50 per cent steroid binding in the assay system 
was determined. Maternal serum was initially diluted 
thirty- or fiftyfold for measurement at 4 C. and 
twelvefold. for measurement at 37° C.; cord serum 
was diluted twelvefold for measurement at 4? C. 

Assays were carried out at 4° C. The steroid-binding 
activity was initially expressed as the serum dilution 
factor (D.F.) required to achieve 50 per cent steroid 
binding in the assay system (Fig. 1). The dilution was 
obtained from the equation D.F. = x, where Ve rep- 
resents the volume (1.5 ml.) external to the Sephadex 
gel ard Vs is the equivalent volume of whole serum 
added to the assay tube. 

Determination of equilibrium association constant. 
The equilibrium association constant, k, was deter- 
mined as described by Payne and associates’® (Fig. 2) 
except that the serum dilution factor, D.F., was substi- 
tuted for the value of l/P, the reciprocal of the protein 
concentration required to achieve 50 per cent steroid 
binding. 

Estimation of molar concentration of serum CBG. 
The molar concentration of specific cortisol-bynding 
sites, nP,, in the Sephadex assay system at 50 per cent 
steroid binding was calculated from a simplified form 
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Table If. Serum concentrations of cortisol and cortisone for cord blood obtained at vaginal delivery 


and cesarean section (mean = S.E.) 


Vaginal delivery 
(ug/100 ml.) 


Cortisol : 8.2 + 1.05 (n = 13) 
3.8 +0.8 (n= 7) 
8 





Cortisone 9. 


of the equation’ by Scatchard,” nP, = S, + I/k, where 
S, is bound steroid at 50 per cent binding.'* ^? (The 
other terms have been defined.) Nonspecific binding of 
cortisol was negligible and a correction factor was not 
applied. The value for bound cortisol, S, is 
] x 107M at 50 per cent steroid binding, i.e., under 
standard conditions. The values for k, defined above, 
are given in Table IV. The number of binding sites, n, 
is 1 for serum CBG." It should be noted that the k 
value at £ C. is used for this calculation. The value for 
nP,, a constant for a given assay system, is thus readily 
obtained. The molar concentration of the steroid- 
binding protein in serum is equal to nP, x D.F. 


Determination of molar concentration of 
unbound cortisol 


The cortisol concentration is given initially in mi- 


crograms per 100 ml. of serum This value when mul- : 


tiplied by 10 and divided by the molecular weight of 
cortisol (362.5) gives the micromolar concentration. 

The molar concentration of unbound cortisol, S,, is 
obtained from the equation 


(1 + nkP, — kS) + V(1 + nkP, — kS)? + 4kS 
Buc c Oe ESTO c eee emos 


which is derived from the equation of Scatchard, 


S, 1 = k(n - S,/P,), 
S, Pe 

and the equation S = S, + Sp. The symbols S, Sp, and 
P, represent the molar concentrations in serum of total 
cortisol, bound cortisol, and CBG, respectively: kand n 
have already been defined. It should be noted that the 
k value at 37° C. (see Table IV) is used in this calcula- 


. tion. 


Results 


Serum concentration of total cortisol and cortisone. 
The serum concentrations of cortisol and cortisone for 
maternal and cord blood obtained at the time of vagi- 
nal oy abdominal delivery are given in Tables I and II. 
Because of methodologic modifications, these values 
are somewhat higher than those in a previous report. 


Cesarean section 


(pg1100 ml.) 


44412 (n- 18) 
9.4 + 0.39 (n = 8) 


7.7 + 0.66 (n = 13) 






Reference 





2,33 «0.05 This study 
Simmer and 
associates"! 

1.98 0.05 This study 


Table III. Serum concentrations of cortisol and 
cortisone in nonpregnant women in the reproductive 
age group (samples obtained at 4 p.m.) 


| gloom. — | 00 ml. n 


Cortisol 5,8 + 0.57* 6 
Cortisone 3.1 + 0.61* 6 
*Mean + S.E. 


Table IV. Equilibrium association constant k, for 
cortisol binding in maternal and cord serum from 
blood obtained at term (mean + S.E.) 














kx 10M7! 
Maternal serum Cord serum 
Temperature (L./mole) (L. Imole) 
4° C. 1.10" + 0.09 1.01 + 0.04 
(n = 6) (n = 6) 
37° Ci 0.097 = 0.005 
(n = 8) 


Table V. CBG levels in maternal and cord serum 
(mean + S.E.) 


CBG levels (uM/L.) 
Maternal serum t 










Type of 
delivery 





Vaginal 0.718 + 0.06 0.212+001 7.59 <0.001 
(n = 13) (n = 13) 

Cesarean 0.706 +0.04 — 0.289 € 0.01 8.27 «0.001 
section (n = 13) (n = 13) 


Table III shows values for total cortisol and cortisone 
in normal nonpregnant women. While there are no 
significant differences in maternal serum levels for cor- 
tisone or cortisol at vaginal delivery as compared with 
cesarean section, the cord serum level for cortisol is 
significantly higher in the cases of vaginal delivery, 
p < 0.05. The results shown in Tables I to III are com- 
parable to those obtained by other investigators.) !!: !? 
? Values for cord serum obtained by Simmer and 
co-authors”! are included in Table II for comparison. 

Cord and maternal serum CBG appear to be 


* 


at 


, 
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Table VI. Comparison of the levels of unbound cortisol in serum from maternal blood at vaginal delivery 
and cesarean section (mean + S.E.) 








Source of 
serum 


Unbound cortisol 
Ton oo ea 


Pregnancy: 
Vaginal 23 + 4.44 
delivery (n = 13) 
Cesarean [22.22 
section (n = 13) 
Nonpregnant 4.7 + 1.4* 
women (n = 3) 


Concentration of 
. unbound cortisol 
(ugl 100 ml.) 













7.42 + 1.66 
(n = 13) 


25 -i «0.02 


2.9 + 0.66 
(n = 13) 
0.29 x 0.16* 
(n = 3) 


*These values were.calculated from the total cortisol concentration (5.5 + 1.05 ug/ml. of serum) and the CBG concentration 
(0.33 + 0.01). Because of the small number of cases, the values for serum of nonpregnant women are not statistically different 


from the values for maternal serum. 


Table VII. Comparison of the levels of unbound cortisol in serum from cord blood obtained at vaginal 
delivery and cesarean section (mean + S.E.) 












Type of 


| Unbound cortisol x100 . 
. delivery : 


Total cortisol 






Concentration of 
unbound cortisol 


(ugl 100 ml.) 






Reference 





Vaginal 24.5 + 3.83 . 29.32 + 0.62 
(n = 13) 
2.99 <0.01 This 
Cesarean 7.9 + 1.44 0.33 + 0.12 study 
section . (n = 12) 
Vaginal 26.0 + 2.0 1.01 + 0.22 
l (n = 7) (n = 7) Simmer and 
Cesarean 24.1 + 0.9 0.57 + 0.08 associates* 
section (n = 8) (n = 8) 


identical in steroid-binding properties. There ap- 
peared to be no significant difference in the values for 
the equilibrium association constant, k, at 4° C. for the 
binding of cortisol in maternal and cord serum (see 
Table IV). The k values for maternal serum CBG were 
also determined at 37° C., since this constant is re- 
quired for calculating the concentration of unbound 
cortisol at 37°. The k values obtained at 4° C. are com- 
parable to those reported by other investigators.?: ?? 
However, the k values at 37° are appreciably higher 
than those previously reported.'? This may be ascribed 
to differences in methodology. In our Sephadex assay 
procedure, equilibration was achieved quickly, i.e., in l 
hour, whereas 24 hours or more were required in the 
conventional equilibrium dialysis procedures. 

Serum levels of CBG. The CBG levels in maternal 
and cord serum are listed in Table V. The type of 
delivery, i.e., vaginal or cesarean section, does not ap- 
pear to influence the serum CBG levels. On the other 
hand, the CBG levels in maternal serum at term are 


‘almost three times those in cord serum; the difference 


is highly significant (p < 0.001). The CBG levels in 


maternal serum are comparable to those previously re- 
ported.’* 22. 23 

Serum levels of unbound cortisol. T'able VI lists the 
mean values for the serum concentrations of unbound 
cortiscl in maternal blood obtained at vaginal delivery 
and cesarean section and in blood from young non- 
pregnant women; the ratio of unbound/total cor- 
tisol is also given. The serum concentration of un- 
bound cortisol for maternal blood obtained at vaginal 
delivery is more than twice that obtained at cesarean 
section; the difference between the mean values is 
significant, p « 0.02. 

Table VII lists the mean values for the serum con- 
centrations of unbound cortisol for cord blood samples 
obtained at vaginal delivery and cesarean section: the 
ratio of unbound/total cortisol is also given. The serum 
concentration of unbound cortisol from cord blood ob- 
tained at vaginal delivery is seven times that obtained at 
cesarean section; the difference between the mean val- 
ues is significant, p « 0.01. Much higher levels of un- 
bound cortisol in fetal serum at vaginal delivery have 
been reported by other investigators, as cited by Sim- 
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mer and his associates.?! However, our data are in good 
agreement with those obtained by Simmer and associ- 
ates,”' which are included in Table VII for comparison. 
Unbound cortisol was estimated by equilibrium dialysis 
in that study.?! 


Comment 


This report adds support to previous studies," ?: 1) 1? 


which indicate that the level of cord serum cortisol at 
term is higher following vaginal delivery than at elect- 
ive cesarean section. Although the differences between 
the mean cortiso! values in the two groups are statisti- 
cally significant (see Table II), this may be due to a 
stress response to labor of the mother and fetus. The 
large difference in the cortisol and cortisone concen- 
trations in cord serum is consistent with the hypothesis 
of a fetal adrenal response to increased endogenous 
adrenocorticotropic hormone at delivery. ?? More- 
over, Ohrlander and his co-workers have shown 
that cortisol concentration in fetal scalp blood in early 
labor does not differ from that in cord blood obtained 
at cesarean section. In that study, there was a continu- 
ous rise of fetal scalp blood cortisol concentration dur- 
ing labor, suggesting a response to stress. 

The cortisol binding protein in fetal serum appears 
to be identical to that in maternal serum since the equi- 
librium association constants are the same (Table IV), 
which agrees wita the results obtained by Hadjion and 
co-workers? The concentration of CBG in maternal 
serum is more than three times that in cord serum, a 


factor which undoubtedly retards the transfer of cor- - 


tisol across the placenta. 
The concentration of CBG in maternal or fetal 
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serum appears to be independent of the mode of deliv- 
ery, i.e., vaginal or cesarean section (Table V). On the 
other hand, the unbound cortisol concentration in 
maternal serum obtained at vaginal delivery is more 
than twice that at cesarean section (Table VI). The un- 
bound cortisol concentration in cord serum at vaginal 
delivery is seven times that at cesarean section (Table 
VII) The differences in the mean levels of unbound 
cortisol reflect those of total cortisol in the respective 
groups. 

Studies by Murphy’ and Fencl and Tulchinsky?? in- 
dicate a striking rise in cortisol levels in amniotic fluid 
(and presumably also in fetal serum) beginning at 35 to 
38 weeks' gestation and continuing beyond 40 weeks. 
This physiologic rise in cortisol concentration may be 
enhanced by an additional rise induced by the stress of 
labor. | 

Two independent and almost identical studies?” 78 
have clearly shown that the onset of labor may be has- 
tened in postdate pregnancy by the intra-amniotic ad- 
ministration of glucocorticoids. These studies lend 
further support to the view that fetal adrenocortical 
hormone production is causally related to the initiation 
of labor in women. However, it has not been estab- 
lished whether this is a physiologic mechanism in the 
initiation of labor or a pharmacologic effect. Although 
our study does not prove a causal relationship between 
fetal cortisol production and labor, it is clear that the 
term fetus delivered vaginally after the spontaneous 
onset of labor is exposed to a much greater concentra- 
tion of unbound cortisol than the fetus delivered by 
elective cesarean section. 
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Discussion 


DR. C. D. CHRISTIAN, Tucson, n dens Glucocor- 
ticoids are ubiquitous hormones and are protean in 
manifestation. To measure a given glucocorticoid at 
one point in time and to ascribe a specific event or set 
of events to such a measurement is of course danger- 
ous. The dangers of such interpretation have been 


made clear by the authors in reporting on their careful 


and circumspect investigation. 

Nevertheless, glucocorticoids have as a general ac- 
tion the induction of enzyme-systems, and additionally, 
in the fetus these hormones initiate and promote func- 
tional and morphologic development and differentia- 
tion. There are considerable data, derived from both 
experiments in nature and clever investigation, that 
would indicate that a corticosteroid “surge” may be an 
initiating event in the onset of labor in many mamma- 
han forms. The question is whether such a “surge” (or 
more likely a subtle but incessant increase) operates in 
the initiation of human labor. This work is a contribu- 
tion in this regard. In measuring cortisol, the biologi- 
cally active hormone, and in its biologically active free 
state, information has been added that will be helpful 
in putting together the picture in man. The question 
remains, however, and it is rehtorical, whether the in- 


creases in maternal serum cortisol and cord serum cor- ” 


tisol are a reflection of.an integral and causal mecha- 
. nism in normal labor or merely a pari passu reflection of 
the stress of labor. 

DR. FREDERICK P. ZUSPAN, Columbus, Ohio. Dr. Tal- 
bert and colleagues have designed a study to evaluate. 
the effect of vaginal delivery and cesarean sectiọn on 
maternal and fetal adrenal response. They studied 13 
patients who underwent vaginal delivery and a compa- 
rable number who had elective cesarean sections. The 
parameters evaluated were maternal: and cord serum. 
"Their major findings indicate that unbound cortisol 
concentration in maternal serum after vaginal delivery 
is twice as high as that after cesarean section, and this 
concentration is seven times higher in cord serum. The 
levels of corticosteroid-binding globulin were not 
significantly different in maternal serum and cord 
blood, regardless of the mode of delivery. Total cor- 
tisol levels were not different in maternal blood, but 
cord blood levels were significantly higher in vaginal 
delivery. 

Our search continues in an effort to establish a more 
precise definition of the role of the fetus in the onset of 
labor. Dr. Talbert and colleagues, in this very well de- 
signed and executed study, have not been able to 
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define the role of the fetus in the onset of labor, nor 
has anvone else. It is known that glucocorticoids play a 
role in the onset of labor in some experimental animals 
but woman is indeed different. Our quest for a better 
understanding of what the onset of labor. means will 
ultimately have to be answered in human experimenta- 
tion. Only when we know the basis of the onset of labor 
can we design appropriate obstetric agents. The au- 
thors findings are similar to those of Sybulski and 
Maughan,” * who showed that there was a significant 
increase in plasma cord cortisol but felt that this did not 
support the hypothesis of a fetal surge of cortisol pre- 
ceding labor since they showed normal cortisol levels in 
anencephalic newborn infants. Leung and Murphy? 
showed that more cortisol is secreted by the fetus than 
is delivered to it during labor, i.e., the arterial values 
are greater than the venous values. They questioned 
whether or not this increased level is due to the stress 
of labcr itself, but then suggested the increased fetal 
level rray cause labor. Their study included only vagi- 
nal deliveries. In a presentation to the American 
Gynecologic Society in 1966, my associates and I* ? 


.showed' that alterations in urinary epinephrine and 


norepinephrine occurred during labor and that the 
principal change was an increase in norepinephrine 
late in labor which was recorded as occurring during 


-the first 24 hours post partum. Norepinephrine is 


primarily a reflection of the sympathetic nervous sys- 
tem activity, whereas epinephrine, which was not 
significantly increased, is a reflection of adrenal gland 
secretion. Perhaps this indicates that there is a selective 
stimulation of the adrenal gland during labor since 
Talbert and colleagues show increased levels of un- 
bound cortisol in maternal and cord blood after de- 
liveries by cesarean section. All of these parameters are 
indicators of stress and the selective end organ re- 
sponse. Thus far, there has been no indication that the 
fetus elaborates enough cortisone or the neurohor- 
mones to alter uterine activity, which will result in 
labor. 

Talbert and colleagues’ data are interesting in that 
cord blood values obtained at vaginal delivery were 
seven times greater than those obtained at elective ce- 
sarean section. It would be interesting to hypothesize 
teliologically a. built-in mechanism to increase fetal 


-homeostasis to assist in lung maturation. Perhaps this is 


the reason why, in the past, infants delivered by elec- 
tive cesarean section occasionally died of respiratory 
distress syndrome. At The Ohio State Universit, we 
encourage amniocentesis to determine  lecithin/ 
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sphingomyelin ratio in individuals who are to undergo 
repeat cesarean section in order to obviate this prob- 
lem. 

I would like to congratulate Dr. Talbert and his col- 
leagues for a well executed study and I would like to 
raise the following questions: (1) Was the type of anes- 
thesia the same in both groups of patients, since it is 
known that anesthesia alters the stress reaction in the 
mother? If this was not controlled, can they explain 
such differences? (2) The concentration of corti- 
costeriod-binding globulin (CBG) in maternal or 


fetal serum appears to be independent of the mode of . | 


delivery; however, the unbound cortisol concentration 
in maternal serum obtained at vaginal delivery was 
twice that measured at cesarean section. Is this.a reflec- 
üon of an increased production rate or has the meta- 
bolic clearance rate changed? (3) Had I designed the 
protocol, I would have liked to have obtained similar 
data from amniotic fluid samples. Was there a reason 
for excluding amniotic fluid from the study, as this 
might have solved some unanswered questions? (4) 


Would the authors like to postulate the role of the fetus - 


in the initiation of labor? 
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Dr. Luis CIBILS, Chicago, Illinois. Do you happen to 
have data on patients with repeated cesarean sections 
who went into labor? I believe that such information 
would answer half of Dr. Zuspan’s questions. 
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Dn. TALBERT (Closing). On the question of anes- 
thesia, all of the patients were delivered of their infants 
under conduction anesthesia either by epidural block: 
or pudendal block. No general anesthetics were used. 

Second, Dr. Zuspan raised the question of whether 
the increased cortisol levels were reflective of in- 
creased production or decreased clearance. In looking 
at the data, the binding parameters are the same 
whether the patient had a vaginal or an abdominal de- 
livery. The CBG levels are the same. Therefore, the 
increased free cortisol simply reflects the total cortisol 
levels in cord blood and maternal blood at the time of 
vaginal delivery. I cannot answer the question of 
whether this increased cortisol level results from in- 
creased production or decreased metabolic clearance 
rate. I would presume that it does result from an in- 
creased production because immediately after birth the 
fetus is, as shown by some previous data from our lab- 
oratory, very highly responsive to stress and will in- 
crease its production of cortisol. 

Dr. Zuspan asked why we did not study amniotic 
fluid. I think that is a very valid question. In designing 
the study we wanted to look very specifically at the 
bind:ng of cortisol and levels of unbound cortisol—that 
is, the presumably biologically active compound. This 
may be a narrow view.of. the bigger process. We did 
not believe that examining amniotic fluid would make 
a contribution at this particular phase of the study. 
We did, however, look at the binding level of cortisol, 
and the CBG cortisol levels were extremely low. I do 
not think we could have measured the low levels of 
the CBG from a preliminary study of the binding in 
amniotic fluid. 

Dr. Zuspan's fourth question concerned the role of 
the fetus in labor. I think any comment I would make 
would be speculative, and I could not support it from 
any data at the moment. 

Dr. Cibils asked if we saw any patients who went into 


abor and subsequently underwent cesarean sections? 


We did not, mainly because we wanted to keep a pure 
selection of patients. Those patients were excluded 
from our study. 


Structure of the steroid-binding site of human placental 


estradiol-176-dehydrogenase 


JAMES C. WARREN, M.D. 
J. ROBERT MUELLER, Pu.D. 
CHANG-CHEN CHIN, Pu.D. 


St. Louis, Missouri 


We recently demonstrated that human placental estradiol-178-dehydrogenase possesses a 
histidyl residue in the catalytic region of the active site by affinity-labeling studies with 
16a-bromoacetoxyestradiol-3-methyl ether. We now report the synthesis of 
128-bromoacetoxy-4-estrene-3,17-dione and its use in affinity labeling of the enzyme. The 
steroid was synthesized by ircubation of 4-estrene-3,17-dione with Colletotrichum 
gloesporioides. The product was recrystallized from ethanol and structure assured by IR 
and NMH spectroscopy. The steroid is a substrate, which indicates that it binds at the 
active site. When the enzyme is incubated with a 150-fold molar excess of 
128-bromoacetoxy-4-estrene-3,17-dione in potassium phosphate buffer at pH 7.0, the 
enzyme is inactivated in a time-dependent, irreversible manner. Inactívation follows 
pseudo-first-order kinetics with a half life of 18 hours. Analysis of a hydrolysate of the 
enzyme after inactivation with 128-bromo[2'-?H]acetoxy-4-estrene-3,17-dione reveals 
tritiated 1-, 3-, and 1,3-dicarboxymethylhistidine. The affinity labeling of a histidyl enzyme 
residue by both 16a- and 128-bromoacetoxy steroids localizes that residue near the point 
of catalysis and suggests that it may participate in the catalytic event. (AM. J. OBSTET. 


GYNECOL. 129: 788, 1977.) 


WE HAVE RECENTLY CRYSTALLIZED human placen- 
tal estradiol-178-dehydrogenase! and identified a his- 
tidyl residue in the catalytic region of the active site 
by affinity labeling with 16a-bromoacetoxyestradiol-3- 
methyl ether. Presuming that this histidyl residue 


might actually approximate the steroid 17a-hydrogen. 


(which is removed during dehydrogenation) and 
possibly be directly involved in the catalytic step, we 
sought to further pinpoint its location. Examination 
of molecular models reveals that if a 128-bro- 
moacetoxysteroid were to also affinity label this res- 
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idue, it must be located as described because the 
rotomers of the two reagent arms (128-bromoacetoxy 
and 16a-bromoacetoxy) overlap only in the region 
of the 17-carbon. Accordingly, 128-bromoacetoxy-4- 
estrer.e-3,17-dione was synthesized, purified, and used 
to affinity label the human placental enzyme. Evidence 
that it does indeed affinity label a histidyl residue at the 
active site of the enzyme will be presented. 


Material and methods 


Reagent grade salts and inorganic acids were pur- 
chased from Mallinckrodt Chemical Works, St. Louis, 
Missouri, and Fisher Scientific Co., Pittsburgh, Penn- 
sylvania. Reagent grade organic solvents were pur- 
chased from Fisher Scientific Co. Anhydrous organic ` 
solvents were freshly prepared according to Fieser and 
Fieser? Estradiol and 4-estrene-3,17-dione were ob- 
tained from Steraloids Co. Nicotinamide adenine di- 
nucleotide (NAD+), hydroxylamine hydrochloride, 
Sepharose-4B, 2-mercaptoethanol, Triton X-100, and 
ammonium sulfate treated with ethylenediaminetet- 
raacetic acid (EDT A) were purchased from igma 
Chemical Co., St. Louis, Missouri. 1,8-Diaminooctane, 
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[3-(dimethylamino)propyl]ethyl carbodiimide, and di- 
cyclohexylcarbodiimide were obtained from Aldrich 
Chemical Co., Inc., Milawaukee, Wisconsin. Bromoace- 
tic acid, cyanogen bromide, and Eastman thin-layer 
chromatography sheets (No. 6060) were obtained 
from Fisher Scientific Co. Preparative silica gel 
plates containing fluorescent indicator were obtained 
from Analtech, Inc., Wilmington, Delaware. L-Cys- 
teine, L-histidine, r-methionine, L-lysine, r-trypto- 
phan, and r-alanine were purchased from Sigma 
Chemical Co. 2,5-Diphenyloxazole and 1,4-bis[2- 
(5-phenyloxazolyl)|benzene were obtained from New 
England Nuclear, Boston, Massachusetts. [2° H] 
Bromoacetic acid was obtained from Amersham/ 
Searle Corp., Arlington Heights, Illinois. Dialysis tub- 
ing (No. 2) was purchased from Spectrum Medical In- 
dustries, Inc., Los Angeles, California. 

The three carboxymethyl derivatives of -histidine 
(1-, 3-, and 1,8-dicarboxymethylhistidine) were synthe- 
sized! according to the method of Crestfheld and asso- 
ciates. Melting points were determined on a Meltemp 
apparatus and are reported without correction. Ul- 
traviolet absorption spectra were recorded on a Cary 
14 spectrophotometer. Infra-red spectra were mea- 
sured with a Beckman IR-18A spectrophotometer.* 


Mass spectra were measured with a Varian mass. 


spectrometer (MATCH 4B) by Midwest Research Insti- 
tute, Kansas City, Missouri. Thin-layer chromatog- 
raphy was done on Eastman 6060 silica gel sheets with 
fluorescent indicator. 


Amino acid analyses were performed according to . 


the procedure of Spackman and associates? with a 
Spinco model 120 amino acid analyzer. For acid hy- 
drolysis of protein, the samples were hydrolyzed in 
constant boiling 6N hydrochloric acid in evacuated, 
sealed tubes at 110° F. for 24 hours. Analysis of 
radiolabeled hydrolysates was done by collecting the 
effluent from the analyzer column at a rate of 1.6 ml. 
per minute per tube. Aliquots (0.5 ml.) of this effluent 
were counted with 10 ml. of phosphor, 0.5 per cent 
2,5-diphenyloxazole, and 0.01 percent 1,4-bis[2-(5- 
phenyloxazolyl)]| benzene in toluene/Triton X-100 (2/1) 
in a model 3320 Packard Tri-Carb liquid-scintillation 


'spectrometer.f Correction for quenching was with an 


external standard. / 

Isolation and purification of estradiol 17ß- 
dehydrogenase from human placenta. The crude en- 
zyme was prepared according to Jarabak® through the 
heat-trea:ment step. It was purified by affinity 


*Beckman Instruments, Inc., Fullerton, California. 
TPackard Instrument Co., Downers Grove, Illinois. 
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chromatography as previously reported from this lab- 
oratory,’ with some modification. 1,8-Diaminooctane 
was used instead of 1,5-diaminopentane to couple the 
solid matrix of Sepharose-4B in the presence of cyano- 
gen bromide. Estriol-16-hemisuccinate was coupled 
to the amino group by addition of [3-(di- 
methylamino)propyl]lethyl carbodiimide. The result- 
ing estriol-16-OOC(CH3); CONH(CH3;)sNH-Sepharose 
(E3-Sepharose) was washed extensively with 50 per cent 
N,N-dimethylformamide and then with water at 2 
to 5° C. 

E;-Sepharose was stirred slowly at room temperature 
with charcoal-treated enzyme solution equivalent to 3.0 
U. of activity per milliliter and was fully saturated with 
enzyme in 16 hours. Each milliliter of E3-Sepharose 
took up 2.8 to 3.0 mg. of enzyme. 

The saturated Sepharose was washed with buffer A 
(0.01M potassium phosphate/0.005M EDTA/20 per 
cent glycerol [final pH 7.0]) until the washing solution 
was free of enzyme activity and detectable protein. The 
bound enzyme was eluted with 0.5M hydroxylamine in 
buffer A or B (0.01M potassium phosphate/0.005M 
EDTA/50 per cent glycerol [final pH 7.0]) at room 
temperature. A recovery of 88 per cent of the enzyme 
from the Sepharose was obtained. Hydroxylamine was 
removed by reprecipitating the enzyme with 40 per 


cent (NH4jSO,. The enzyme was centrifuged at 
10,000 x g for one hour; the residue was dissolved in 


buffer B to the desired concentration and dialyzed 
against buffer A'for 24 hours. Enzyme protein was 
quantitated by the method of Lowry and associates? | 
The final product (specific activity = 7.0 U. per milli- 
gram was homogenous on disc gel electrophoresis at 
both pH 6.0 and pH 8.3. 

Enzyme assays. Enzyme activity was assayed accord- 
ing to Langer and Engel? The assays were conducted 
by mixing 0.3 ml. of IM NaHCO;/Na;CO; buffer 
(pH 9.2), 0.3 umole of estradiol-178 in 0.1 ml. of 
propylene glycol, 0.1 ml. of 25 per cent human se- 
rum albumin, 0.6 umole of NAD*, water, and an 
aliquot of enzyme to a total volume of 3.0 ml. The 
reaction was initiated by the addition of 5 to 10 ug 
of enzyme in 25 to 100 ul of buffer A or B. Assays 
were carried out at 25? + 1? C. in a Beckman DU 
spectrophotometer equipped with a Gilford opti- 
cal converter* and a Coleman model 165 Hitachi- 
Perkin-Elmer recorder. Enzyme activity was esti- 
mated from the initial linear increase in absorbance 
at 340 nm. 


*Gilford Instrument Labs., Inc., Oberlin, Ohio. 
tColeman Instruments, Maywood, Illinois. 
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Fig. 1. Inactivation of estradiol-178-dehydrogenase by 1268- 
bromoacetoxy-4-estrene-3,17-dione and protection against 
enzyme inactivation by estradiol-178. Enzyme (1.4 nmole) was 
incubated with 128-bromoacetoxy-4-estrene-3,17-dione (0.21 


p. mole) in 1.5 ml. of 0.01M phosphate buffer containing 20 . 


per cent glycerol, pH 7, at 25° C. (e); 128-bromoacetoxy-4- 
estrene-3,17-dione (0.21 umole) and estradiot-178 . (0.21 
mole) (o); and control (A). 


Synthesis of 12 8-bromoacetoxy-4-estrene-3,17-di- 
one. The synthesis of 128-bromoacetoxy-4-estrene- 
3,17-dione was accomplished by specific 128- 
hydroxylation of 4-estrene-3,17-dione and subsequent 
bromoacetylation to yield the 126-bromoacetoxy de- 
rivative. l 

The 128-hydroxylation of 4-estrene-3,17-dione was 
accomplished with the use of Colletotrichum gloeos- 
porioides as described by Pan and associates.? Surface 
growth cultures of C. gloeosporioides were maintained at 
25" C. in a medium consisting of 200 ml. of cherry 
decot (the liquid portion of 1 Kg. of cherries boiled in 1 
L. of water for one hour), 50 Gm. of agar, and 800 ml. 
of water. Growth of the organism in Petri dish cultures 
was allowed to proceed for seven to 10 days prior to 
use. Inocula from the surface cultures were then trans- 
ferred to 500 ml. Erlenmeyer flasks, each containing 
200 ml. of medium consisting of 40 ml. of cherry decot 
and 160 ml. of water. After 48 to 72 hours of incuba- 
tion with continuous agitation (rotary or linear) at 25 
C., each of the 200 ml. cultures was transferred to a 3 L. 
Hask containing 1.5 L. of growth medium. Growth was 
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allowed to proceed for an additional 24 hours with 
agitation at 25* C. as previously noted. Then 1 to 2 Gm. 
of 4-estrene-3,17-dione, dissolved in 10 ml. of N,N- 
dimethylformamide, was added to each flask. Incuba- 
tion was allowed to proceed with continuous agitation 
for 10 days. The cells were collected with the use of a 
fritted suction funnel and washed twice with 100 ml. 


. portions of hot water; the washings were added to the 


filtrate. The filtrate was extracted with an equal volume 
of chloroform and the solvent was removed under re- 
duced pressure. The residue was taken up in 
chloroform and chromatographed (thin-layer chro- , 
matography) on preparative silica gel plates with chlo- 
roform: methanol (95:5) as the developing solvent. 
The Rf value of 128-hydroxy-4-estrene-3,17-dione 
is 0.72 while the Rf value of the starting material, 
4-estrene-3,17-dione, is 0.92 in this system. Elution of 
the steroid was accomplished with chloroform which 
was subsequently evaporated, and the product was 
crystallized from ethanol. Physical characteristics in- 
clude: melting point, 183° to 185° C.; [a]p = +121° 
C. (chloroform; AKE: = 3448 cm~! (OH), 1745 cm. 
(C=C), 1672 cma! (C=O), and 1610 cm. 
(C = C). They agree with the results of Pan and col- 
leagues.!? 

Bromoacetylation of 128-hydroxy-4-estrene-3,17- 
dione was accomplished by sequential addition of 1.2 
mmole of bromoacetic acid, 2.0 mmoles of di- 


-cyclohexylcarbodiimide (DCC), and 1.2 mmole of dry 


pyridine to a stirred solution of 1.0 mmole of 128- 
hydroxy-4-estrene-3,17-dione in 40 ml. of dry 
methy.ene chloride cooled to 0° C. The resulting solu- 
tion was stirred for one hour at 0° C., then at room 


. temperature for an additional hour. The white precipi- 


tate of dicyclohexylurea was removed by filtration. 
The filtrate was condensed and purified by thin-layer 
chromatography on preparative silica gel plates with 
chloroform:acetone (9:1) as the developing solvent. 
The Rf value of the product, 128-bromoacetoxy-4- 
estrene-3,17-dione, was 0.8. The compound was then 
eluted with acetone and recrystallized from ethanol. 
Physical characteristics include: melting point = 195° 
to 198° C. (decomposition); Ag. = 1745 cm. 
(C=O), 1672 cma! (C=O), and 1610 cm! 
(C = C). The characteristic absorbance of the hydroxy! 
group (3448 cm.~") which was observed with the start- 
ing material (128-hydroxy-4-estrene-3,17-dione) had 
disappeared. 

The synthesis of tritiated 126-bromoacetoxy-4- 
estrene-3,17-dione was accomplished by reacting 65 
pmoles of 128-hydroxy-4-estrene-3,17-dione,, 65 
umoles of bromo[2-?H]acetic acid (specific activity = 
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77 mCi per millimole), 0.13 mmole of DCC, and 0.12 
mmole o£ dry pyridine in the manner described above. 
After purification and crystallization, the specific activ- 
ity of the tritiated 12 8-bromo[2' -H]acetoxy-4-estrene- 
3,17-dione was 73 mCi per millimole. 


Results 


Evidence that 128-bromoacetoxy-4-estrene-3,17- 
dione binds at the active site of the enzyme was ob- 
tained by showing that it serves as a substrate. Assays 
were conducted by adding 0.3 umole of steroid in 0.1 
ml. of propylene glycol to an assay solution of 0.1M 
phosphate buffer, pH 5.8, containing 0.3 iu mole of re- 
duced nicotinamide adenine dinucleotide in a total 
volume ot 3.0 ml. Reaction was initiated by the addition 
of 10 wg of enzyme. Assays were carried out at 25? 
+ 1° C. in a Beckman DU spectrophotometer, and en- 
zyme activity was determined from the initial linear 
decrease in absorbance at 340 nm. These assays clearly 
revealed that 128-bromoacetoxy-4-estrene-3,17-dione 
is a substrate for human placental estradiol-178- 
dehydrogenase znd thus must bind at the active site. 

Kinetic studies of the inactivation of estradiol- 
17B-dehydrogenase by 128-bromoacetoxy-4-estrene- 
.3,17-dione. All enzyme samples were mixed with 10 
per cent ethanol buffer A 24 hours before inacti- 
vation experiments were started. This is because 
„enzyme activity increases slightly when ethanol is 
added but then becomes stable. Enzyme (1.4 nmole) 
was incubated with 128-bromoacetoxy-4-estrene- 
3,17-dione (0.21 umole) in 1.5 ml. of 0.01M phosphate 
buffer containing 20 per cent glycerol, pH 7, at 25° C. 
Similar preincubations for enzyme inactivation were 
carried out with a quantity of estradiol-178 equimolar 
to that of the affinity labeling stercid and in the 
absence of any steroid (control). The results of these in- 
cubations are shown in Fig. |. It can be seen that 128- 
bromoacetoxy-4-estrene-3,17-dione inactivates the en- 
zyme in a time-dependent manner. Furthermore, the 
rate of this inactivation is slowed by the presence of 
estradiol-178 which competes for the steroid binding 
site. In the absence of any steroid, the enzyme activity 1s 
stable. The inactivation curves were obtained by taking 
out aliquots. of preincubation mixtures at the time 
shown and assaying the enzyme activity remaining.as 
described in “Material and methods.” 

Inactivation of . estradiol-178-dehydrogenase by 
tritiated 128-bromoacetoxy-4-estrene-3,17-dione. In- 
activation preincubation was carried out as described 
above except that the steroid used was 128- 
bromo[2-"H]acetoxy-4-estrene-3,1 7-dione. When inac- 
tivation had proceeded to the point that 36 per cent of 
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Fig. 2. Elution patterns of amino acid analysis. 7, Standard 
amiro acids. ZZ, Acid hydrolysate of carboxymethyl amino 
acids. JII, Standard carboxymethylhistidines, standard car- 
boxymethyllysines, and acid hydrolysates of enzyme 36 per 
cent inactivated by 128-bromoacetoxy-4-estrene-3,17-dione. 
Solid lines, ninhydrin; Dashed lines, radioactivity. 


the original enzyme activity was lost, further alkylation 
was stopped by the addition of B-mercaptoethanol in a 
molar amount 100-fold that of steroid. The enzyme 
solu-ion was then dialyzed against distilled water with 
frequent changes of dialysate. When the dialysate was 
found to contain radioactivity equal to that of the back- 
ground, the dialysis was terminated and the content of 
the bag was lyophilized. The dry protein sample was 
then hydrolyzed with 6N hydrochloric acid at 110? C. 
for 24 hours. They hydrolysate was evaporated to dry- 
ness, and the residue was dissolved in 0.2 ml. of 0.2M 
sodium citrate buffer, pH 3.25. One half of this sample 
was applied to the amino acid analyzer with a mixture: 
of standard l-carboxymethylhistidine, 3-carboxymeth- 
ylhistidine, 1,3-dicarboxymethylhistidine, €-carboxy- 
methyllysine, and €,e-dicarboxymethyllysine. The 
effluent fractions were collected every minute (1.6 ml.) 
and counted in a Tri-Carb scintillation spectrometer. 
Over 90 per cent of the radioactivity coincided with 
the peaks of the three standard carboxymethylhisti- 
dines and both carboxymethyllysines (Fig. 2). This 
provides evidence that 128-bromoacetoxy-4-estrene- 
3,17-dione affinity labels histidyl and lysy! redidues 
whica presumably proximate the 12 position as the 
steroid binds at the active site. 
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Fig. 3. Reversible versus irreversible (affinity labeling) binding 
of a steroid to a protein (i.e., receptor or enzyme). Y repre- 


sents an amino acid residue capable of forming a covalent. 


bond with a steroid containing a reagent (alkylating) group 
represented by X. (From Warren, J. C., Arias, F., and Sweet, 
F.: Synthesis and use of affinity labeling steroids for analysis 


of macromolecular steroid binding sites, in O'Malley, B. W., 


and Hardman, J. G., editors: Methods in Enzymology, Vol- 
ume on Hormones and Cyclic Nucleotides, New York, 1975, 
vol. 36, p. 374.) 


Comment 


Affinity labeling (site-directed irreversible binding of 
a macromolecular steroid binding site) requires the 
synthesis of an appropriate steroid derivative bearing a 
_ reagent group capable of reaction (formation of a cova- 
lent bond) with amino acid residues present at that site. 
Delivery of the reagent group at the binding site by the 
reversible binding step of the steroid moiety favors co- 
valent bond formation at that site as compared to the 
protein molecule in general. The basic scheme is indi- 
cated in Fig. 3. Simple reversible binding of the steroid 
and protein is contrasted here with the situation where 
the steroid bears a reagent group (X) capable of react- 
‘ing with the side chain of an amino acid residue (Y) at 
the binding site. Note that the covalent bond prevents 
subsequent dissociation. A convenient scheme has been 
the use of the steroid bromoaceiate. When a radioac- 
tive label is inserted in the reagent group, the modified 
amino acid residue (the carboxymethyl derivative) can 
be easily identified with a standard run on the amino 


TREE. 
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Fig. 4. The bromoacetoxy groups of 128-bromoacetoxy-4- 
estrene-3,17-dione and 16o-bromoacetoxyestradiol-3- methyl 
ether are presumed to affinity label the same histidyl residue 
which approximates the steroid 17a-hydrogen. 


- acid analyzer. When this scheme was previously carried 


out with 16a-bromoacetoxyestradiol-3-methyl ether,” a 


 histidy: residue was identified in the catalytic region of 


the active site of this enzyme. 
Because the bromoacetoxy side chain has an arm 


.length of some 5 A, the results obtained with 16a- 


bromoacetoxyestradiol-3-methyl ether indicated that 
the histidyl residue was somewhere in the vicinity of 
the D ring but only raised the possibility that it might 
approximate 17a-hydrogen, where the catalytic event 
occurs. In an effort to further pinpoint the histidyl 
residue, we built and studied several models. It became . 
clear (as shown in Fig. 4) that if a 128-bromoacetoxy 
derivative were to affinity label this histidyl residue it 
must be located, when the steroid binds at the active 
site, very close to the point of the catalytic event. It is 
only here (as shown in Fig. 4) that the rotomers of both 
derivatives overlap. | 

Our laboratory has recently synthesized 2- 
bromcacetamidoestrone methyl ether and shown that 
this affinity-labeling steroid alkylates a lysyl resi- 
due." Further study of a model. of 128- 
bromoacetoxy-4-estrene-3,17-dione reveals that the 
reagent group, by rotating, can reach and alkylate the 
same lysyl residue that,is alkylated by the 2-derivative. 
Together these studies indicate that a histidyl residue is 
present in the catalytic region of the active site close to 
the point of the catalytic event and that a lysyl residue 
approximates the upper B ring of :he steroid as it 
binds. i 

Nevertheless, we have yet to prove that the histidyl 
residue alkylated by 16a-bromoacetoxyestradjol-3- 
methyl ether is indeed the same one that is alkylated by 
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128-bromcacetoxy-4-estrene-3,17-dione. This ultimate 
conclusion will require separate labeling of the enzyme 


by each of these two steroids, followed by specific pro- 
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Discussion 


DR. BRIAN LITTLE, Cleveland, Ohio. Dr. Warren and 
his associates continue to examine the interrelation- 
ships between estrogens and the human placental 
estradiol-178-dehydrogenase (Enzyme Commission 
1.1.1.62). In a recent provocative presentation to this 
Society, Dr. Warren presented the details of the affinity 
chromatography which led to the crystallization of this 
important enzyme for the first time. This was a 
significant achievement. At the same time he reported 
the use of affinity-labeling techniques to study the to- 
pography of the enzyme at its active site. As reviewed 
today, he then identified a histidine residue in the 
catalytic region of the active site by affinity labeling 
with 16a-bromoacetoxyestradiol-3-methyl ether. To- 
day, in attempts to further pinpoint the location of 
the active site, they have synthesized 128-bromo- 
acetoxyestrone to affinity label the enzyme at the 12 
position, which is a considerable achievement of 
chemical synthesis. By molecular models, they have 


shown that such a steroid must be located with the > 


16a-bromoacetoxy compound as the rotomers of two 
reagent arms, which overlap in the region of C-17a-H. 
The 128-bromoacetoxyestrone has been shown to act 
as a substrate in the enzyme reaction. The amino acid 
hydrolysate of the 128-bromoacetoxyestrone-inacti- 
vated enzyme revealed tritiated — 1,3-dicarboxy- 
methylhistidine. They concluded that the l6a- 


and 128-bromoacetoxy steroids can be identified. 


as the catalytic residue because they localize at the 
point of catalysis. 

Ineview of the fact that the K,,’s of the reactions of 
the bromo compounds are two orders of magnitude 


- 
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tease hydrolysis and the isolation of the resulting pep- 


tides for a test of identity. That work is now underway. 
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greater than the Ky, for estradiol, is it possible that they 
are reacting at another site but blocking the estradiol 
catalytic site? Have the kinetics of the enzyme reaction 
and its inhibition by the bromo compounds been de- 
termined? What would you predict? What did you 
find? Do the bromo compounds react competitively or 
noncompetitively for the enzyme? Also, is there any 
change in results depending on the order of addition 
of the cofactor and substrates? : 

At the time of your previous presentation, I inquired 
if you had reacted the compounds with heat-treated 
enzyme. You did not reply, which made me suspect my 
question was unclear. Let me restate my thought: Is it 
possible that the conformation of the enzyme might 
confuse your results? Folding of the protein might 
make a histidine available to the bromo compound, 
which would lead to a false interpretation. 

In the same vein, you have analyzed the hydrolysate 
of the enzyme. Would it be more convincing if you did 
specific "finger-printing" of protein segments and 
identified the counts (°H) in the same tryphic frag- 
ments with both affinity-labeling compounds? 

There is one other experiment I would ask you to 
consider, although I am not sure it is possible. Could ^ 
you hydrolyze the steroid off the enzyme ünder gentle 

O 


conditions, leaving the alkylated R-CH5-C-O enzyme, 


and demonstrate that the enzyme is reactivated? . 
Finally, I have a very important question which re- 
lates to our own work in which we showed that the 
human placental estradiol-178-dehydrogenase and 
20a-dehydrogenase activities could not be separated: 
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Have you tested | 6a-bromoacetoxyprogesterone to de- 
termine whether it would inactivate the pure enzyme? 
If so, this would add significantly to our observation. 
With these outstanding research observations, a 
whole series of investigations, which will take scientists 
years to pursue, is opened. Biochemists can argue 
about steroid-protein interaction; physical chemists can 
examine various covalent bonds which might alter 
steroid specificity or enzyme reaction; protein chemists 
can perform x-ray crystallography of the enzyme and 
propose conformational structure for the enzyme; 
pharmacologists will create specific synthetic deriva- 
tives of hormones which physiologists will assay in vivo; 
finally, clinical investigators and clinicians will define 
diagnostic techniques and clinical programs for’ the 


treatment of reproductive disease and control of fertili- 


ty. In. all, I foresee an exciting future for this most 
stimulating work. 

DR. SEYMOUR ROMNEY, New York, New York. As 
you pursue this perfectly fascinating work and are try- 
ing to zero in on the specifics of the biochemistry and 
binding site in the placenta, is there any reason to be- 
lieve that the same protein specificity which you are 
looking for in the placenta would' apply to other target 
tissues, i.e., endometrium, cervix, vagina, etc.? 

DR. WARREN (Closing). First of all, I want to compli- 
ment Dr. Little because he came up with several perti- 


nent questions. He asked if the 198-derivative is a sub- ` 


strate. The answer to that 1s yes. Then he asked if we 
proved that it is a substrate. We proved that it would 
oxidize NADH and, when the reaction was over, we did 
extract a steroid which was radioactive and showed that 
it was a different radioactive steroid. In other words, 
the mobility of the steroid had changed and the NADH 
was oxidized, so we do believe that it is a substrate. 
Next he talked about the relative affinity and raised 
the question about the steroid derivative we used, 
bromoacetoxyestradiol, and its effect on the conforma- 
tion of the binding site. 


I do not think he was trying to imply that this was a . 


completely different catalytic site, but he did raise a 
question (which is a very good one) as to whether one 
steroid derivative may sit a little differently on the site 
than does another, such as a thin man like me would 


.make a different conformational change on a chair 
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than would a heavy man. That is certainly a possibility, 
and, indeed, there may be some distortion of the site by 
the derivative. 

Third, he asked if the 128-steroid is a competitive 
inhibitor of estradiol dehydrogenation. It is when es- 
tradiol is used as the substrate, which means, or at least 
suggests, that it is probably competing for the same 
site. While competitive-type kinetics are not absolute 


‘proof, they are strongly suggestive. 


Finally, the question was asked whether we hydrolize 
and reactivate the enzyme. We have not done that with 


the human enzyme, but it can be done with 208- 


hydroxysteroid dehydrogenase from S. hydrogenaus. 
What happens in that case is that when the derivatives 
bearing the bromoacetoxyl groups in the A, B, or C, 
rings of the steroid are hydrolyzed off, enzyme activity 
does return. 

Furthermore, when the catalytic region (D ring) once 
is reached the histidyl residue is alkylated the steroid 
can be removed, but the carboxymethyl group is still 
there, and there is no catalytic return. Thus, it is 
possible to hydrolyze and bring off the steroid. When it 
is not in the catalytic region of the site, activity returns; 
when it is, there is no return. 

We have not incubated placental estradiol-178- 
dehydrogenase with 16a-bromoacetoxyprogesterone, 
so we cannot make any statements about it. However, 
that is a good idea that might help to clarify whether 
there is one enzyme that dehydrogenates at both the 17 
and 20 positions. 

. Dr. Romney asked whether the receptors are similar 
to the enzyme? I certainly cannot answer that question. 
I think that they may be, that is to say, nature could use 
a standard set of residues to construct a steroid binding 
site. In a recent application for renewal of my grant, I 
did postulate that there are affinity residues and there 
are catalytic residues, and, indeed, the affinity residues 
in terms of enzymes and receptors have much in com- 


. mon.. The differences may be in thé catalytic residues. 


Nevertheless, with the 208- and 178-dehydrogenases it 


. does seem that both catalytic residues are histidyl resi- 


dues. So that may or may not turn out to be the case, 
but there is no-reason to believe that nature could not 
have used certain types of amino acid residues to con- 
struct a binding site, be it on enzyme or receptor. 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 
OF ENDOMETRIAL CARCINOMA 


Three independent case control studies have shown an increased risk of endometrial 
cancer in postmenopausal women exposed to exogenous estrogens for prolonged 
periods. This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade. 

The three case control studies reported that the risk of endometrial cancer in estrogen 
users was about 4.5 to 13.9 times greater than in nonusers. The risk appears to 
depend on both duration of treatment and on estrogen dose. In view of these findings, 
when estrogens are used for the treatment of menopausal symptoms, the lowest dose 
that will control symptoms should be utilized and medication should be discontinued 
as soon as possible. When prolonged treatment is medically indicated, the patient 
should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration; it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less hazardous 
than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females 
exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that ordinarily is 
extremely rare. This risk has been estimated as not greater than 4 per 1000 exposures. 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis, epithelial changes of the vagina and cervix. 
Although these changes are histologically benign. it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb 
reduction defects. One case control study estimated a 4.7 fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed fetuses 
is somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens 
are ineffective for these indications, and there is no evidence from well controlled 
studies that progestogens are effective for these uses. 

If Dienestro! Cream is used during pregnancy, or if the patient becomes pregnant while 
using this drug, she should be apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation. 
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DIENESTROL CREAM HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE 
DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 

CONTRAINDICATIONS 

Estrogens should not be used in women with any of the following conditions: 1. Known or 
suspected cancer of the breast. 2. Known or suspectec estrogen-dependent neoplasia. 3. 
Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital 
bleeding. 5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of throm- 


- bophlebitis, thrombosis, or thromboembolic disorders associated with previous estrogen use. 


WARNINGS 

1. Induction of malignant neoplasms. Long-term continuous administration of natural and 
synthetic estrogens in certain animal species increases the frequency of carcinomas of the 
breast, cervix, vagina, and liver. There is now evidence that estrogens increase the risk of 
carcinoma of the endometrium in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to postmenopausal 
women increase the risk of cancer of the breast, although a recent long-term followup of a 
single physician's practice has raised this possibility Because of the animal data, there is a 
need for caution in prescribing estrogens for women with a strong family history of breast 
cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gall bladder disease. A recent study has reported a 2 to 3-fold increase in the risk of 
surgically confirmed gall bladder disease in women receiving postmenopausal estrogens, 
similar to the 2-fold increase previously noted in users of ora! contraceptives. In the case of oral 
contraceptives the increased risk appeared after two years of use. 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. There are 
several serious adverse effects of oral contraceptives, most of which have not, up to now, been 
documented as consequences of postmenopausal estrogen therapy. This may reflect the 
comparatively low doses of estrogen used in postmenopausal women. It would be expected 
that the larger doses of estrogen used to treat prostatic or breast cancer or postpartum breast 
engorgement are more likely to result in these adverse effects, and, in fact, it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for prostatic cancer 
and women for postpartum breast engorgement. 

a. Thromboembolic disease. It is now well established that users of oral contraceptives have an 
increased risk of various thromboembolic and thrombotic vascular diseases, such as throm- 
bophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal throm- 
bosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users. There is evidence that the risk of several of these adverse reactions is related to the dose 
of the drug. An increased risk of postsurgery thromboembolic complications has also been 
reported in users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 
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weeks before surgery of the type associated with an increased risk of thromboembolism, or 
during periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in postmenopausal users of 
estrogens has not been found, this does not rule out the possibility that such an increase may 
be present or that subgroups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and they should not 
be used (except in treatment of malignancy) in persons with a history of such disorders in 
association with estrogen use. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens are clearly needed. 
Large doses of estrogen (5 mg conjugated estrogens per day), comparable to those used to 
treat cancer of the prostate and breast, have been shown in a large prospective clinical trial in 
men to increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When estrogen doses of this size are used, any of the thromboembolic and 
NS adverse effects associated with oral contraceptive use should be considered a clear 
risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with the use of oral 
contraceptives. Although benign, and rare, these may rupture and may cause death through 
intra-abdominal hemorrhage. Such lesions have not yet been reported in association with other 
estrogen or progestogen preparations but should be considered in estrogen users having 
abdominal pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular car- 
cinoma has also been reported in women taking estrogen-containing oral contraceptives. The 
relationship of this malignancy to these drugs is not known at this time. 

c. Elevatec blood pressure. Increased blood pressure is not uncommon in women using oral 
contracept ves. There is now a report that this may occur with use of estrogens in the meno- 
nt and blood pressure should be monitored with estrogen use, especially if high doses are 
used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a significant 
percentage of patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed while receiving estrogen. 

4. Hypercaicemia. Administration of estrogens may lead to severe hypercalcemia in patients 
with breast cancer and bone metastases. If this occurs, the drug should be stopped and 
appropriate measures taken to reduce the serum calcium level. 

PRECAUTIONS 

A. General Precautions. 


1. A complete medical and family history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examinations should include special reference 
to blood pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolaou 
smear. As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. 2. Fluid retention—Because estrogens may 
cause some degree of fluid retention, conditions which might be influenced by this factor, such 
as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 3. Certain 
patients may develop undesirable manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. 4. Oral contraceptives appear to be 
associated with an increased incidence of mental depression. Although it is not clear whether 
this is due to the estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 5. Preexisting uterine leiomyomata may 
increase in size during estrogen use. 6. The pathologist should be advised of estrogen therapy 
when relevant specimens are submitted. 7. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving estrogen-contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 8. Estrogens may be poorly 
metabolized in patients with impaired liver function and they should be administered with 
caution in such patients. 9. Because estrogens influence the metabolism of calcium and 
phosphorus, they should be used with caution in patients with metabolic bone diseases that are 
associated with hypercalcemia or in patients with renal insufficiency. 10. Because of the effects 
of estrogens on epiphyseal closure, they should be used judiciously in young patients in whom 
bone growth is not complete. 11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes may be expected with 
larger doses of estrogen: a. Increased sulfobromophthalein retention. b. Increased prothrom- 
bin and factors VII, VIII, IX, and X; decreased antithrombin 3; Increased norepinephrine-induced 
platelet aggregability. c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. 
Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Impaired glucose tolerance. e. Decreased pregnanediol excretion. f. Reduced 
response to metyrapone test. g. Reduced serum folate concentration. h. Increased serum 
triglyceride and phospholipid concentration. 

B. Pregnancy Category X. 

See Contraindications and Boxed Warning. 

C. Nursing Mothers. As a general principle, the administration of any drug to nursing mothers 
should be done only when clearly necessary since many drugs are excreted in human milk. 


INFORMATION FOR THE PATIENT (See Patient Package Insert) 


ADVERSE REACTIONS 

(See Warnings regarding induction of neoplasia, adverse effects on the fetus, increased inci- 
dence of gall bladder disease, and adverse effects similar to those of oral contraceptives, 
including thromboembolism.) The following additional adverse reactions have been reported 
with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system. Breakthrough bleeding, spotting, change in menstrual flow. Dysmen- 
orrhea. Premenstrual-like syndrome. Amenorrhea during and after treatment. Increase in size of 
uterine fibromyomata. Vaginal candidiasis. Change in cervical erosion and in degree of cervical 
secretion. Cystitis-like syndrome. 

2. Breasts. Tenderness, enlargement, secretion. 

3. Gastrointestinal. Nausea, vomiting. Abdominal cramps, bloating. Cholestatic jaundice. 

4. Skin. Chloasma or melasma which may persist when drug is discontinued. Erythema mul- 
tiforme. Erythema nodosum. Hemorrhagic eruption. Loss of scalp hair. Hirsutism. 

5. Eyes. Steepening of corneal curvature. Intolerance to contact lenses. 

6. CNS. Headache, migraine, dizziness. Mental depression. Chorea. 

7. Miscellaneous. Increase or decrease in weight. Reduced carbohydrate tolerance. Aggrava- 
tion of porphyria. Edema. Changes in libido. 


ACUTE OVERDOSAGE 

Numerous reports of ingestion of large doses of estrogen-containing oral contraceptives by 
young children indicate that serious ill effects do not occur. Overdosage of estrogen may cause 
nausea, and withdrawal bleeding may occur in females. 


DOSAGE AND ADMINISTRATION 

Given cyclically for short term use only: For treatment of atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be chosen 
and medication should be discontinued as promptly as possible. Attempts to discontinue or 
taper medication should be made at 3 to 6 month intervals. The usual dosage range is one or 
two applicatorsful per day for one or two weeks, then gradually reduced to one half initial 
dosage for a similar period. A maintenance dosage of one applicatorful, one to three times a 
week, may be used after restoration of the vaginal mucosa has been achieved. Treated patients 
with an intact uterus should be monitored closely for signs of endometrial canger and appro- 


priate diagnostic measures should be taken to rule out malignancy in the event of persistent or 3 


recurring abnormal vaginal bleeding. 


SUPPLIED 
Available in 2.75 oz. (78 g) tubes with or without ORTHO* Measured-Dose Applicator. 


* Trademark 


Ortho Pharmaceutical Corporation « Raritan, New Jersey 08849 
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the U.S. today 50% to 80% of first tri- 
ester patients experience the dis- 
\mfort of nausea or vomiting of 
egnancy. For them, nausea could 
irsist, on the average, for over 
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periencing vomiting may vomit 


Start her day on the 
brighter side 


Bendectin 


Each tablet contains: doxylamine succinate 10 mg.; 
pyridoxine hydrochloride 10 mg 


works in the morning when 





. Bendectin 
convenient bedtime 
dosage 


works in the morning 
when she needs it most 


effective medication 
you can prescribe 
with confidence 


Bendectin 


AVAILABLE ONLY ON PRESCRIPTION 


DESCRIPTION 
Each specially coated tablet contains: 
Decapryn? (doxylamine succinate)— 


ITEM VEIN uei es doe INT soda» soa cir 10 mg. 
Pyridoxine hydrochloride ......................... 10 mg. 
ACTIONS 


Bendectin provides the action of 2 unrelated 
compounds. Doxylamine succinate, an antihis- 
tamine, provides anti-nauseant and anti-emetic 
activity; the pyridoxine hydrochloride provides 
vitamin Be supplementation to help avoid 
pyridoxine deficiency that may occur during 
pregnancy. Also, studies indicate Be has an 
anti-nauseant activity. The anti-emetic action of 
Bendectin is delayed by a special coating that 
permits the nighttime dose to be effective in the 
morning hours—when the patient needs it most. 


INDICATION 
Nausea and vomiting of pregnancy 


PRECAUTIONS 

Because of potential drowsiness, Bendectin 
should be prescribed with caution for patients 
who must drive automobiles or operate 
machinery. 

ADVERSE REACTIONS 

The adverse reactions that may occur are those 
of the individual ingredients. Doxylamine succi- 
náte may cause drowsiness, vertigo, nervous- 
ness, epigastric pain, headache, palpitation, 
diarrhea, disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin that is gen- 
erally recognized as having no adverse effects. 
DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe cases 
or when nausea occurs during the day: 

1 additional Bendectin tablet in the morning and 
another in midafternoon. 

HOW SUPPLIED 

Bottles of 100 

Product Information as of February, 1976 


Reference: 
1. Data onfile, MERRELL-NATIONAL 
LABORATORIES 7.2887 (Y188A) 


. Merrell 


© 'MERRELL-NATIONAL LABORATORIES 


Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S A. 
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"EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices,” this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
dJ. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


J Bill me O Master Charge # 
J Payment enclosed 
Name 


Address 

City 

State: eras fanc are LN 
MOSBY 
TIMES MIRROR 


30-day approval offer good only in 


continental U.S. and Canada. PRES CV. Ogee oe 


11830 WESTLINE INDUSTRIAL ORIVE 
A60519 ST. LOUIS, MISSOURI! 63141 
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p Beach tablets of nel irdrone 0 4 mg. combined with ethinyl estradiol 0. 035 me ollowed-by 7 green inert tablets Wt ge c 
Carefully developed lower dose oral contraceptive " 
* contains ethinyl estradiol —the preferred estrogen for sub- 50 mcg. 


` ^ . ` ^ 


. combinations ^ .- Cu ui M NIB 
e lowest norethindrone content. of any combination oral contraceptive 
* protection rate of 98. 4% (method effectiveness): J. Se. | 





* low incidence of com mon estrogenic and progestogenic side effects 
 OVCON-35.. ins ithe trend setter i in lower dose oral contraception. 
Mead) LABORATORIES ^: 7^ : EE 2 =: P EE 
Rl Dataon Ri; Mead Johnson Laboratories, ues v : A z i i » uH Eg ; DU | p l E | 
"Please see following page for brief summary of prescribing information. ^ NN "s ES 


te 


21 peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 


indications and Usage: Ovcon is indicated for the prevention of pregnency. Some combinaticn prod- 
ucts containing 35 ug or less of ethinyl estradiol report slightly Figher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders; 2)a past aistory of deep vein throm- 
bophlebitis or. thromboembolic disorders, including cerebral vascular and coronary artery disease; 
3) markedly impaired liver function; 4) known or suspected carcinoma of the breast; 5) known or 
suspected estrogen dependent neoplasia; 6) undiagnosed abnormal genital bleeding; 7) known or 
suspected pregnancy. 

Warnings: 









Use of oral contraceptives is associated with increased risk of several serious conditions, including 
thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hyperten- 
sion. Practitioners prescribing oral contraceptives should be familiar with followirg information 

relating to these risks. . 


1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with use of oral contraceptives is well established. Three principal stud- 
ies in Great Britain and three in the United States have demonstrated an increased risk of fatal and non- 
fatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estinate 
that users of oral contraceptives are 4 to 11 times more likely than nonus2rs to develop these diseases 
without evident cause. Overall excess mortality due to pulmonary emaolism or stroke is on the crder of 
] to 3.5 deaths annually per 100,000 users and is age-related. In a study o° cerebrovascular disorders in 
women, the risk of hemorrhagic stroke was estimated to be 2.0 times greater for users than ncnusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial infarction 
associated with the use of oral contraceptives has been reported. Studies conducted in the United 
Kingdom found that the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diatetes, history of preeclamptic tox- 
emia) the higher the risk of developing myocardial infarction regardless o? oral contraceptive use. Oral 
contraceptives however were found to be a clear additional risk factor The annual excess rate of 
myocardial infarction (fatal or nonfatal} in oral contraceptive users wes estimated to be approximately 7 
` cases per 100,000 women users in the 30 to 39 year age group and 67 cases per 100,000 in the 40-44 
age group. The use of oral contraceptives in women over age 40 with other risk factors is not recom- 
mended. British investigators concluded that the risk of thromboembolism including coronary :hrom- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations con-aining 
100 mcg or more were associated with a higher ris« of thromboembolism than those con:aiaing 
50-80 mcg of estrogen. The relative risk of thromboembolic disease associated with progest n-only 
oral contraceptives has not been determined. Cases of thramboembolic disease have been reported 
using progestin-only products. Therefore they should not be presumed to be risk-free. The risk of 
thromboembolic and thrombotic disorders in users and nonusers is aze-related. Oral contraceptives are 
however an independent risk factor for these occurrences. The mortality associated with all of the 
methods of birth control is low compared to the risk of childbirth, with the exception of oral contracep- 
tives in women over 40, and the lowest mortality is associated with the condom or diaphragm backed 
up by early abortion. The physician should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, 
coronary occlusion, retinal thrombosis and mesenteric thrombosis). Should any of these occur or be 







suspected, the drug should be discontinued immediately. If feasible, craf contraceptives should be dis- . 


continued at least 4 weeks before surgery of a type associated with an increased risk of thrombosirbo- 
lism or prolonged immobilization. 2) Ocular Lesions. There have been reports of neura-ocular lesions 
such as optic neuritis or retinal thrombosis associated with the use of oral contraceptives. Discoatinue 
the medication if there is unexplained sudden or gradual, partial or complete loss of vision; sudden 
onset of proptosis or diplopia; papilledema; or retinal vascular lesior s and institute appropriate d ag- 
nostic and therapeutic measures. 3) Carcinoma. Long term continuous administration cf either natural 
or synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cer- 
vix, vagina and liver, In humans, one study investigated the first 21 cases of endometrial adenocar- 
cinoma in women on oral contraceptives reported to a registry. Of those women without predisposing 
risk factors for this disease, nearly all occurred in women who had used a sequential oral contraceptive. 
: No evidence has been reported suggesting an increased risk of endometria! cancer in users of ccnven- 
tional combination or progestin-only oral contraceptives. No increase n breast cancer ir women taking 
. Oral contraceptives has been reported although one study reported an increased risk of Ereast cance- in 
subgroups of women treated using oral contraceptives with documented benign breast disease. Trera is 
at present no confirmed evidence from human studies of an increased risk of cancer essociated with 
-oral contraceptives. Close clinical surveillance of all women taking oral contraceptives is essential. In all 
cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history oi breast cancer 
or who have breast nodules, fibrocystic disease or abnormal mammograms. should be monitorec with 
particular care if they elect to use oral contraceptives. 4) Hepatic Adenome. Benign hepatic adenomas 
appear to be associated with both long and short term use of oral contraceptives. Although benign and 
rare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage. While 
hepatic adenoma is a rare lesion, it should be considered in women presentmg abdominal pain and ten- 
derness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in cral 
contraceptive users yet the relationship of these drugs to this type of malignancy is not known at this 
time. 5) Use in Pregnancy, Birth Defects in Offspring and Malignancy in Fersale Offspring. Fetal aanor- 
malities have been reported to occur in the offspring of women who have taken progestagens and/or 
estrogens during pregnancy. It has been shown that females exposec in utero to diethylstilbest:ol, a 
nonsteroidal estrogen, have an increased risk of develooing in later |fe a form of vaginal or ce:vizal 
'' cancer that is ordinarily extremely rare. A high percentage of such exposed women (30% to 9096) have 
been found to have epithelial changes of the vagina and cervix Although these changes are 
' histologically benign it is not known whether this condition is a precursor of vaginal malignancy. Similar 
data are not available with the use of other estrogens but it cannot be presumed that they.would not in- 
duce similar changes. Several reports suggest an association between intrauterine exposure to female 
sex hormones and congenital anomalies including congenital heart defects and limb reduction defects. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat less than 1 in 
1000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence tiat estrogens are inelfective for 
these indications and there is no evidence from well-controlled studies that progestins are effective for 
these uses. Increases in chromosomal aberrations have been reported in women who become pregnant 
soon after ceasing oral contraceptive therapy. Embryos with these anomalies are virtually always spon- 
taneously aborted, Whether there is an overall increase in spontaneous abortion of pregnancies con- 


ceived soon alter stopping oral contraceptives is unknown. It is recommended that for ary patient who ' 


has missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
' regimen. If the patient has not adhered to the prescribed schedule, the possibility of pregnancy should 
be considered at the time of the first missed period and further use cf oral contraceptives should 5e 
withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should 2e apprised of 
the potential risks to the fetus and the advisability of pregnancy continuation should be discussed in 
light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a per:od of time before attemrt- 
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ing to conceive Many clinicians recommend three months. Administration of progestin-only or 
progestin-estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Cisease, Studies report a doubling of the risk of surgically confirmed gall bladder dis- 
ease in users of oral contraceptives or estrogen after 2 or more years. 7) Carbohydrate and Lipid 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage of pa- 
tients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully ob- 
served while raceiving oral contraceptives. Increased serum levels of triglycerides and total 
phospholipids have been observed in oral contraceptive users. The clinical significance of this observa- 
tion is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has been re- 
ported in womer receiving oral contraceptives. The prevalence of hypertension in oral contraceplive 
users may be no higher than nonusers in the first year of oral contreceptive use but increases with 
longer expostre end in the fifth year of use is two and one-half to three zimes the reported prevalence in 
the first year. Women who previously had hypertension during pregnancy may be more likely to deve'op 
elevation of biooc pressure when given oral contraceptives. 9) Headaches. The onset or exacerbation of 
migraine or development of headache of a new pattern which is recurrert, persistent or severe, requi-es 
discontinuation of oral contraceptives and investigation of the cause. 10) Bleeding Irregularities. 
Breakthrough blesding, spotting and amenorrhea are frequent reasons for patients discontinuing oral 
contraceptives, In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunc- 
tional ‘causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. lf 
pathology has been excluded, time or change to another formulation may solve the problem. Changing 
to an oral contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual 
irregularity, should be done only if necessary since this may increase the risk of thromboembolic dis: 
ease. Women wit? a past history of oligomenorrhea or secondary amenorrhea or young women withcut 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged io use other contraceptive methods. 11) Ectopic Pregnancy. Ectopic as well as n- 
trauterine pregnancy may occur in contraceptive failures. However in oral contraceptive failures, the 
tatio of ectopic to intrauterine pregnancies is higher than in women not using oral contraceptives since 
the drugs are more effective in preventing intrauterine rather than ectopic pregnancy. The higher 
ectopic-intrauterire ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral contraceptives has 
been identified in -he milk of mothers receiving these drugs. The long-range effect to the nursing infant 
cannot be determ-ned at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tes:s. As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral contraces- 
tives rnay cause szme degree of fluid retention, conditions which might be aggravated by fluid retention, 
such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma requi-e 
careful observation. 5) Patients with a past history of jaundice during pregnancy have an increased risk 
of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient 
receiving such drags, the medication should .be discontinued. 6) Steroid hormones may be poorly 


“metabolized in patients with impaired liver function and should be administered with caution in such pa- 


tients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism which may 
result in a relative pyridoxine deficiency. The clinical significance of this is yet te be determined. 
8) Serum folate leeis may be depressed by oral contraceptive therapy. This may complicate subsequent 
pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral contraceptive 
therapy when relevant specimens are submitted. 10) Certain endocrine and liver function tests and 
blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromophtaalan retention. b. Increased prothrombin and factors VII, YIH, IX, and X; decreased anti- 
thrombin 3; increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin upteke is decreased, reflecting tha 
elevated TBG, frez T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: A booklet, "What You Should Know About the Pill" has been prepare3 
for use by the patent and has been made available for distribution by the physician. 


Drug Interactions: Recent evidence indicates the possibility that certain drugs, if taken concurrently 


with oral contraceptives, may interfere with the contraceptive efficacy ot may result in reduced effective- 
ness of the other trug. The following drugs have been identified as showing clinically significant inter- 
ference with oral contraceptives: Rifampin, oral anticoagulants. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of orzi contraceptives (see Warnings): Thrombophiebitis, pulmonary embolism, coronary 
thrombosis, cerebral thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenitel 
anomalies, There is evidence of an association between the following conditions and the use of oral con- 
traceptives, althouzh additional confirmatory studies are needed: Mesenteric thrombosis; benign 
hepatomas; neuro-ocular lesions, &.g., retinal thrombosis and optic neuritis. The following adverse reac- 
tions have been reported in patients receiving oral contraceptives and are believed to be drug related: 
Nausea, usually the most common adverse reaction; vomiting-—~reaction occurring in approximately 
10% or less of patients during the first cycle; other reactions, as a genera! rule, are seen much less fre- 
quently or only occasionally; gastrointestinal symptoms (such as abdominal cramps and bloating). 
breakthrough bleeding; spotting: change in menstrual flow: dysmenorrhea; amenorrhea during and 
after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes—tenderness, enlargement, and secretion; change in weight (in- 
crease or decrease}; change in cervical erosion and cervical secretion; possible diminution in lactation 
when given immeriately postpartum; cholestatic jaundice; migraine; increase in size of uterine 
leiomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal can- 
didiasis. The following adverse reactions have been reported in users of oral contraceptives, and the 
association has bee1 neither confirmed nor refuted: Premenstrual-fike syndrome, intolerance to contact 
lenses, change in corneal curvature (steepening), cataracts, changes in libido, chorea, changes in ap- 
petite, cystitis-like syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erytheme 
multiforme, erythema nodosum, hemorrhagic eruption, vaginitis, porphyr a, impaired renal function. 
Acute Overdosage: Serious ill effects have not been reported following acute ingestion®of large doses 
of oral contraceptives by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. l 
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Clinical relevance of research 


chorionic gonadotropin 


GRIFF T. ROSS, M.D., Pu.D. 
Bethesda, Maryland 


on the structure of human 


k 


Humari chorionic gonadotropin (hCG) has been studied extensively over the past 10 years, and 
some structural correlates of its chemical, biological, and immunologic properties have been 

' defined. A review of these observations and their relevance to clinical applications of methods 
for detecting HCG is presented. (Am. J. OBSTET. GYNECOL. 129: 795, 1977.) 


THE YEAR 1977 marks the fiftieth anniversary of dis- 
covery by Aschheim and Zondek' that urine from 
pregnant women contains gonadotropic activity. The 
substance responsible for that activity, 
chorionic gonadotropin (hCG), has been studied ex- 
tensively over the past 10 years, and some structural 
cotrelates of its chemical, biological, and immunologic 
properties have been defined. Relevance of these ob- 
servations to clinical applications of methods for detect- 
ing hCG makes it,timely to review these studies on the 
occasion of the One Hundredth Annual Meeting of the 
American Gynecological Society. 


Chemical properties: Subunit structure 

Human chorionic gonadotropin is a glycoprotein 
consisting of two dissimilar, non—covalently linked 
polypeptide subunits with attached carbohydrate side 
chains."? Under appropriate conditions, the subunits, 
designated às alpha and beta in accord with the con- 
vention used for other human and’ nonhuman glyco- 
protein hormones, have been dissociated, isolated, and 
purified and their primary structures described~" 
The primary structures of alpha subunits of all human 
glycoprotein hormones are nearly identical, consisting 
of 89 to 92 amino acid residues.in identical sequences, 
but the carbohydrate moieties differ significantly. ? In 
contrast to the alpha subunits, beta subunits have simi- 
lar, yet distinctive, amino acid contents and sequences. 
Thus according to proposals for structure published to 
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date, 39 of 115 amino acid residues in the beta subunits 
of human follicle-stimulating hormone (hFSH) and 
human luteinizing hormone (hLH) and 49 of 115 rési- 
dues in hFSH and human thyroid-stimulating hor- 
mone (hTSH) are in identical positions, and 80 per 
cent of the first 115 amino terminal residues of the 
hCG beta subunit are identical to those of the hLH beta 
subunit. 7? However, hCG beta has an additional 30 
amino acid residue carboxylterminal sequence which is 
distinctive. 7 E | p 

Chemical modifications such as iodination followed 
by dissociation into subunits have been used to com- 
pare availability of functional groups such as tyrosyl 
residues in the intact molecules and subunits. For 
example, it has been possible to show. that only tyrosyl 
residues in the alpha subunit are reactive, so that the 
beta subunit is not labeled when intact hCG is exposed 
to radioactive iodine.'* Ashitaka and associates"? iodi- 
nated intact hCG, added unlabeled hCG to the labeled 
hormone, and subjected the mixture to incubation with 
8M urea followed by diethylaminoethylcellulose 
Sephadex column chromatography. Physical activity 
coeluted with the a but not with the B subunit. In con- 
trast, when free B subunit was iodinated, all radioactiv- 
ity coeluted with free 8 subunit, indicating that while 
free B subunits are easily iodinated, 8 subunit tyrosyl 
residues: are not accessible for iodination in the intact 
molecule. " 

Under appropriate conditions, natural or chemically 
modified, purified hCG alpha and beta subunits can be 
réassociated with each other or with complementary 
subunits from other human or nonhuman glycopro- 
tein hormones.’* 797* The fluorescent probe 1,8- 
anilinonaphthaline sulfate (ANS) is nonfluorescent 
when free but becomes fluorescent when bound to cer- 
tain proteins and enzymes in aqueous solution. Alo] 
and co-workers? have shown that intact hCG binds 
ANS, but pure a or 8 subunits of the hormone do not. 
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These investigators used this property of the probe to 
study factors influencing rates of association and dis- 
“sociation of hCG subunits. In studies in which rates of 
increase in ANS fluorescence and biologic activity were 
measured in parallel, they showed that calculations 
agreed within the limits of error of biological assays. 
Moreover, they showed that the mecaanism of recom- 
bination was complex since the data did not fit either 
simple first- or second-order kinetics with respect to 
time. 

Garnier and associates? used ANS fluorescence, ul- 
traviolet- absorption spectroscopy, circular dichroism, 
and ultracentrifugation to study conformational 
changes and to monitor rates of these changes during 
association and dissociation of « and B hCG subunits. 
Rate constants obtained were in gooc agreement with 
those reported by Aloj and associates." In addition, 
recombined æ and £ subunits showed patterns of circu- 
lar dichroism identical to those for the native hormone. 
Dissociation and unfolding of subunizs noted at pH 2 
were reversed by increasing the pH to 6.4. According 
to the analysis of Aloj and colleagues, the kinetics of 
reassociation were consistent with a rapid initial sub- 
unit pairing followed by a slower rate-limiting refold- 
ing. Similar structural changes were noted during 
dissociation and reassociation of ovine luteinizing 
hormone (LH) subunits and during hybridization of 
complementary subunits of different glycoprotein 
hormones from the same and different species.?! Sim- 
ilarity of changes, despite widely differing carbohy- 
drate contents of these hormones, led to the conclu- 
sion that.the carbohydrate moiety played essentially 
no role in the folding and unfolding of the mole- 
cule. Ingham and associates” used the. probe and 
a receptor assay to monitor the rate of hCG forma- 
tion from its æ and B subunits at neutral pH and 37° 
C. Over a hundredfold range of subunit concentra- 
tions, from 1.5 to 146 uM, kinetics were not compati- 
ble with à single second-order reaction model. A mod- 
el that. best fits the data proposes that subunits 
form an intermediate complex, which subsequently 
undergoes a configurational rearrangement that sig- 
nificantly alters the environment of tyrosyl residues. 
Pernollet and his co-workers" showed that recovery 
of biological activity was accompanied by burying of tv- 
rosyl.residues and an increase in periodic structure 
during recombination of a and B subunits of different 
glycoprotein hormones whether from the same or 
from different species. In their experiments, rates of 
reactions and yields measured physically again paral- 
leled recovery of biological activity. 

Collectively, these studies provide evidence that 
biological activity of hCG is dependent upon reversible 
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tertiary or quaternary structural configurations of sub- 
units in the intact molecule. Moreover, the carbohy- 
drate moiety of the subunits does not appear to be 
obligatory for either formation or maintenance of this 


property. 


Chemical properties: Carbohydrate moieties 
The carbohydrate moiety consists of at least two 

varieties of side chains covalently a:tached to the 
peptides.? These carbohydrate chains consist of glu- 
cosidically linked sialic acid (NANA), fucose, ga- 
lactose (GAL), mannose (MAN), N-acetylglucosamine 
(GLUNAc), and galactosamine in varying combina- 
tions. In both alpha and beta subunits, the more com- 
plex branched chains are attached by N-glycosidic link- 
age to asparaginyl residues in the configuration of 
ASN-X-THR 1n the peptide chains. The less complex 
oligosaccharide chains are attached by O-glycosidic 
linkage to seryl residues exclusively in the B. subunit 
and bear no consistent relation to adjacent residues.” 
Individual carbohydrate residues can be removed by 
hydrolysis with specific glycosidases. 

Kennedy and Chaplin? subjected reduced and car- 
boxymethylated purified a hCG subunit to tryptic di- 
gestion and isolated two glycopeptides containing the 
complex branch-chain carbohydrate moieties of the 
subunit. The monosaccharide units, removed sequen- 
tially with glycoside hydrolases, were shown to have D 
configurations, and the amino sugars were shown to be 
N-acetylated. Further studies showed that p-galactose, 
D-mannose, and N-acetylglucosamine all existed in 
pyranose forms with linkages as follows: (1) for 
p-galactopyranose, 1,6 linked; (2) for p-man- 
nopyranose, 1,2, 1,6, and 1,2,6 linked (branch points) 
and one in a terminal nonreducing position; and (3) 
for N-acetylglucosamine, 1,6 linked. 

Kennedy and Chaplin proposed that the mono- 
saccharide sequences are dissimilar, one consisting of 


NANA-GAL-GLUNAc-MAN-MAN-MAN-GLUNACc-ASN 
GLUNAc 


MAN 
and the other consisting of 


NANA-GAL-MAN-GLUNAc-MAN-GLUNAC-ASN, 


X GLUNAc 


where X is an unknown substitüent. 

The NANA component of carbohydrate side chains 
of subunits can be removed enzymatically withoat in- 
hibiting recombination since desialylated alpha and 
beta subunits have been recombined with each other 


A A O s 
^ — 
» 


Volume 129 
Number 7 


* 


and with complementary fully sialylated subunits." By 
controlling the extent of enzymatic desialylation it was 
possible to compare the antigenic and biologic poten- 
cies of variably desialylated preparations of hCG.” 
Progressive removal of sialic acid resulted in progress- 
ive reduction-ir. biologic potency of hCG determined 
by in vivo biological assays. 

When assayed by receptor and in vitro biological as- 
says, changes in potency following complete desialyla- 
tion were not as striking as those observed following in 
vivo biologic assays.?” ?? These studies showed that the 


terminal sialic acid residues were not required either 
for binding to the target cell receptor or for stimulating 


intracellular biochemical reactions, which result in 
biological effects of hCG on target cells. The apparent 
discrepancies between in vivo and in vitro potency es- 
timates were rationalized when it was shown that de- 
sialylation of hCG resulted in marked reduction in the 
plasma half life of the substance."* *? Indeed, decrease 
in plasma half life paralleled the reduction in apparent 
biological activity that accompanied progressive de- 
sialylation.* Effects of desialylation on metabolic clear- 
ance of hCG have been studied by Birken and 
Canfield% who injected 8.5 to 9.4 uci of I-labeled 
asialo-hCG preparation by tail vein into 250 gram 
female rats, scanned some animals, and killed others to 
measure accumulated radioactivity in specific organs. 
Hepatic uptake of approximately 86 per cent of the 
injected dose was observed one half hour after injec- 
tion. Approximately 10 per cent was found in the kid- 
ney at the same time, but quantities of less than 1 per 
cent were found in other tissues. 

Bahl and associates** “ have studied effects of re- 
moving variable amounts of individual mono- 
saccharides from carbohydrate side chains on the po- 
tency of hCG in stimulating testosterone and cyclic 
adenosine monophosphate (AMP) production by sus- 
pensions of rat Leydig cells. Results showed that ability 
to stimulate cyclic AMP production was reduced more 
than the ability to stimulate testosterone produc- 


tion.” * Furthermore, modified molecules inhibited: 


binding of ‘I-labeled hCG Leydig cell membranes. 
Collectively, these data suggest that stimulatory activi- 
ties depend, mere than receptor binding does, upon 
carbohvdrate moieties of the molecule. 


Immunologic properties 


The intact molecule, free alpha and beta subunits, 
and natural fragments of hCG are all immunogenic 
and antigenic. Moreover, knowledge of the amino acid 
sequences has made it possible to synthesize 
carbohydrate-free replicas of beta subunit fragments, 


which are both immunogenic and antigenic. These 
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properties have been exploited to produce reagents 
and assays used to study the structure-function deter- 


minants of immunologic and biological properties of 


the hormone. 

For some of these studies an efficient method was 
used to produce antisera in animals immunized with 
small quantities of highly purified subunit prep- 
arations.? These antisera and purified preparations of 
hCG, hFSH, hLH, and hTSH and subunits of these 
hormones, labeled and unlabeled, were used to com- 
pare antigenic properties and potencies in radioim- 
munoassay.?* The relative potencies varied, but parallel 
dose response lines were produced when graded doses 
of hCG a and purified hFSH, hLH, h TSH, and hCG 
were added to an equilibrium mixture of anti-hCG a 
and ‘I-labeled hCG a. These results indicate that the 


antigenic recognition site for this particular anti-hCG 


alpha serum was preserved when a subunits were com- 
bined with 8 subunits in both hCG and the other 
human glycoprotein hormones. Moreover, results were 
consistent with expectations based upon the previously 
mentioned amino acid sequences in alpha subunits of 
all human glycoprotein hormones. Furthermore, these 
properties were retained despite known differences in 
carbohydrate contents of alpha subunits from different 
hormones.?* ?8 Thus, in contrast to marked effects on 
biological activities, removing sialic acid and other 
components of carbohydrate side chains does not alter 
the antigenic activity of the molecule as dramatically in 
assays using antisera produced by immunization with 
intact hCG. 

Some dissimilarities in slopes of dose response lines 
were noted when similar additions of hCG B and intact 
human glycoprotein hormones were made to an equi- 
librium mixture of an anti-hCG 8 serum and '?I- 
labeled hCG beta. In contrast to complete inhibition by 
additions of hCG and hFSH, albeit with slopes dissimi- 
lar to the slope for hCG B, addition of LH and TSH 
resulted in incomplete inhibition. Behavior in this assay 
system is consistent with known similarities and differ- 
ences in primary structures of 8 subunits in these hor- 
mones. It should be noted, however, that the antigenic 
recognition site for this anti-hCG f serum is 
significantly altered in the intact molecule. In both the 
hCG « and hCG B assays, alterations in tertiary struc- 
tural properties of the subunits and intact hormone by 
S-carboxymethylation resulted in complete loss of an- 
ügenic potencies of hCG, hCG a, and hCG f, which 
emphasizes the importance of tertiary structure in de- 
termining antigenic potency in these assays. . 

Demonstration of partial cross-reactivity of hLH in 
the assay system based upon this particular antiserum 
suggested that it might be possible to produce an an- 
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tiserum which would be less cross-reactive and there- 
fore capable of distinguishing hCG from hLH, hFSH, 
and hTSH in mixtures of these hormones. Such an 
antiserum was identified and a satisfactory assay devel- 
oped for clinical use (vide infra). 

To minimize the likelihood that conclusions about 
either the specificity of the antisera or the antigenic 
properties of the hormone preparations were artifacts 
of concentrations utilized in radioimmunoassays, an- 
other. immunologic test system was employed. For this 
purpose, tests were made of the effects of graded doses 
of an anti-alpha and an anti-beta serum on biological 
activities of glycoprotein hormones. The anti-alpha 
serum was effective in neutralizing biological activities 
of hCG, hTSH, hFSH, and hLH while the anti-beta 
serum was effective only in neutralizing hCG activity. 

The frequency with which antisera specific for hCG 
and hCG beta can be produced is enhanced by im- 
munizing rabbits with a conjugate of an appropriate 
carrier with either natural or synthetic peptides con- 
sisting of 23 of the 30 carboxylterminal amino acids 
unique to the 8 subunit of hCG.3* 3? Virtually all such 
antisera distinguish the 8 subunit of hCG from all 
other human glycoprotein hormones. 

Antigenic potencies of synthetic peptides, produced 
by successively adding appropriate amino acids to the 
carboxylterminal amino acid, were compared in appro- 
priate assays.?? In these assays, addition of amino acids 
beyond the 15 carboxylterminal residues did not result 
in any further enhancement of antigenic potency of 
synthetic peptides, which were equipotent with both 
native and S-carboxymethylated or S-amidomethylated 
B subunits of hCG. 

Unfortunately, titers of these antisera were lower 
and immunoassays based upon these were less sensitive 
than those' based upon antisera produced in response 
to the entire £ subunit. Although such antisera bound 
the molecule, they failed to neutralize the biologic ac- 
tivity of hCG.” 


Biologic properties 

In appropriate in vivo test systems, crude prep- 
arations of hCG have been shown to possess 
interstitial-cell-, follicle-, and thyroid-stimulating ac- 
tivities (ICSA, FSA, and FSA, respectively). Despite 
extensive study, it has not been determined conclu- 


sively whether these activities are an intrinsic property. 


of hCG or, alternatively, reflect contamination with 
other glycoprotein hormones. Some of the evidence 
will be summarized. Tu 
All activities copurify with the ICSA of hCG," ^5 and 
moreovef, all of these activities are lost when purified 
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hCG is dissociated into subunits.“ ** However, all are 
recovered when homologous or heterologous alpha 
subunits are recombined with hCG® subunits.*” # Fur- 
thermore, proportions of the three activities in prep- 
arations produced by recombining hCG «a and hCG 8 
subunits are indistinguishable from those in the parent 
undissociated molecule. These observations provide 
circumstantial evidence that all three activities are in- 
trinsic, not only to the same molecule but also to the 
same beta subunit, 

Recently additional circumstantial evidence has been 
adduced for the concept that the 8 subunit of hCG is 
responsible for both the ICSA and FSA observed in 
purified preparations of the parent substance.*€ Highly 
purified preparations of hCG «æ and £ subunits were 
recombined with purified preparations of the com- 
plementary œ and B subunits of ovine LH and the re- 
combinants were tested by immunologic and biological 


- assays for ICSA and FSA in vitro and in vivo. Neither 


the parent molecule nor the recombinants were effec- 
tive in inhibiting binding of ‘I-labeled hFSH by an 
anti-ovine FSH serum, although biologically equiva- 
lent doses of hFSH from human pituitary or urinary 
extracts were active. Moreover, absorption of solutions 
of the recombinant preparations with the anti-ovine 
FSH serum resulted in no change of the potencies of 
either ICSA or FSA. These results are consistent with 
the conclusion that the FSA of purified hCG is not due 
to contamination with human pituitary FSH. 

There is evidence that FSA is a property of a closely 
related chorionic gonadotropin that has been sepa- 
rated from the chorionic gonadotropin with ICSA in 
urinary extracts and in extracts of trophoblast and of 
medium in which trophoblast was incubated for up to 
three days.*” 48 Ashitaka and co-workers" appear to 
have separated two components with varying ratios of 
ICSA and FSA from crude extracts of urine from first- 
trimeste- pregnancies. Failure of others to separate the 
two substances may be related to differences in 
methods used for purifying the hormones. There are 
no reports of the TSA of this substance. 


Clinical relevance of chemical, immunologic, 
and biologic properties of hCG 


It is difficult to determine the relative importance to 
clinical medicine of individual discoveries concerning 
the chemical, immunologic, and biological, properties 
of hCG. However, since the process of measurement is 


an indispensable ingredient in clinical as in other scien- 


tific disciplines, major emphasis will be placed upon 
clinical applications of assays made possible by knowl- 
edge abcut the structure-function correlates of chemi- 
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cal, immunologic, and biological properties. The clini- 
cal rélevance of studies on biological properties of the 
molecule will be. considered first. 

Biologic properties. Knowledge of the biological ac- 


tivities of hCG is clinically relevant. The ICSA of the 


molecule accounts, in part, for -its usefulness as an 
“ovulatory hormone” during attempts to induce ovula- 
tions in women with anovulatory infertility. Further- 
more, this properzy, perhaps the best established func- 
tion of hCG, and monkey chorionic gonadotropin 
(MCG), appears to be. the basis for “rescue” and 
preservaiion of progesterone secretion by the corpus 
luteum of the cycle during early gestation in women® 
and rhesus monkeys.?? It has beeri reported recently 
that purified hCG binds to plasma membranes and 
stimulates thyroid hormone secretion by thyroid cells.*! 
Thus, the TSA associated with hCG, or a closely. related 
peptide, may account for changes in thyroid function 
during gestation and for the hyperthyroidism’ some- 
times associated with trophoblastic neoplasms.” 

The clinical significance of the FSA of hCG.or a 
closely related chorionic hormone remains to be eluci- 
dated. 

Chemical properties: The can dirais moieties. 
In man as in experimental animals, the sialic acid con- 
tent. of carbohydrate side chains appears to be associ- 
ated with a longer half life of hCG and thus with 
greater biological activity than its less sialylated coun- 
terpart, hLH. Levels of hCG have been measured in 
specimens of blood collected serially following both 
spontaneous delivery and’ surgical removal of the 
placenta:and fallowing intramuscular and intravenous 
injections of the hormone into norinal women 5758 
Two component, one with a half life of about six 
hours-and a second, slower component with a half life 
of 20 to 36 hours, have been determined by bioassays 


and radioimmunoassays. These values are in contrast ' 


to an estimated half life of less than two hours for 
hLH,** which contains less sialic acid. 

In ieee to biological potency, Vande Wiele and 
associates” have shown hCG to be more effective than 
hLH in stimulating corpus luteum function after in- 
| duction of ovulation with exogenous gonadotropins i in 
hypopliyséctomized women. Whereas a single injection 
of hCG was adequate, repeated injections of hLH were 
required, to sustain normal postovulatory serum levels 
of progesterone after ovulation was induced 1 in these 
womeni by use of gonadotropins. _ 

Although crude extracts of urine from pregnant 
women contain desialylated hCG,** there is no direct 


experimental evidence that desialylation plays any’ 


significant role in catabolism of the hormone in man. 
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However, it seems reasonable to propose that desialyla- 
tion occurs at an unknown site in vivo. 

Hepatic clearance accounts. for the disappearance 
of desialylated glycoproteins including chorionic go- 
nadotropin*?..from the circulation in rats, but -the 
contribution of this mechanism to metabolic degrada- 
tion of hCG remains to be established. However, it 1s 
clear that mechanisms other than glomerular. filtration 


and tubular reabsorption are involved in metabolic 


clearance. of hCG, since no more than 25 per cent of 
injected doses of hCG is recovered in human urinary 
extracts assayed by radioimmunoassays or biological 
assays.» ^: 99 

The cárbohydrate moiety of hCG makes the 
molecule and its subunits vulnerable to absorption by 
concanavalin A.“ Louvet and colleagues* have used 
this property to extract hCG from serum prior to assay 
and thus were able to detect lower concentrations of 
the hormone in this biological fluid. Nisula® recently 
used this procedure to show that urinary excretion of 
hCG persisted for weeks after chemotherapy had been 
stopped and that levels of the hormone had declined 
below lower limits of detection by traditional assays. In 
some patients these more sensitive assays demonstrated 
a re-elevation,- before detection by traditional serum 
assays, of urinary hormone excretion, indicating 
exacerbation of disease; in others, complete remission 
occurred after re-élevation of hormone excretion, de- 
spite interruption of chemotherapy. These observa- 
tions have important implications for the role of natu- 
ral destruction of residual tumor cells on the one hand 
and, on the other, for the length of time chemotherapy 
should be continued in the hope of inducing sustained 
remissions. 

Immunologic properties. Development of assays 
began when large quantities of well characterized, pur- 
ified hCG and hCGa and B subunits became available 
for producing antisera and for use as radioligands and 
reference preparations. Antisera were produced for 
use in radioimmunoassays, and these assays could be 
combined with other procedures to distinguish sub- 
units from native hormone and to compare antigenic 
potencies of natural, chemically modified, or synthetic 
peptides in which amino acid sequences and carbohy- 
drate cobtents were known. Moreover, parenthetically, 
these efforts were catalyzed when Vaitukaitis and 
associates? provided sufficient quantities of antisera 
for worldwide distribution. Purified native hormone: 
and subunits for labeling, for reference preparations, 
and for other purposes were provided by Canfield and 
associates, whose work was supported by a contract 
funded by the Contraceptive Development Branch of 
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the Cénter for Population Research, National Institute 
of Child Health and Human Development, National 
Institutes of Health. Armed with these methods of 
measurément, it was possible to test the clinical rele- 
vance of structure-function correlates made in animal 
models in vitro and in other models in vitro. 


Assays for hCG and its subunits 


Vaitukaitis and associates? developed an assay 


specific for hCG and its 8 subunit in serum and plasma 
and used the assay to determine the doubling time of 
plasma hCG levels and to estimate production rates of 
the hormone.in early pregnancy.9 With this assay, 
hCG was first detected consistently from the eighth to 
‘the twelfth.day following the presumed day of óvula- 
tion in spontaneous or induced fertile cycles.5*56 Over 
the ensuing 8 to 10 days, serum concentrations óf the 
hormone doubled every 1.7 to 2.0 days. 

There is no evidence that dissociation into subunits 
Occurs in vivo following intravenous injection of pur- 
ified hCG into normal men and women. However, 
serum from pregnant women contains a substarice with 
physical and antigenic properties of free a but not free 
B subunits of hCG. Franchimont and Reuter* and Vai- 
tukaitis?? used gel filtration to fractionate serum, urine, 
and tissue extracts from pregnant women. Fractions 
collected were assayed by specific radioimmunoassays 
for hCG and hCG e and £ subunits. 

Franchimont and Reuter®™ showed that pregnancy 
urine contained hCG, free o subunits, and substances 
with immuncreactive properties, of hCG 8 but with a 
longer retention time on the gel filtration column than 
authentic hCG B. Vaitukaitis® found free a subunit in 
placental extracts, serum, and urine from women 
throughout normal gestation, and a progressive gesta- 
tional increase of alpha subunit which reached levels of 
tenfold or greater in the ratio of that subunit to native 
hCG in placental extracts in the last two trimesters. 
However, in serum specimens collected at the same 
time, ratios of the two substances were reversed. Mini- 
mal or no free hCG 8 was found in either placental 
extracts or serum. l 

Hagen and McNeilly® measured levels of hCG and 
hCG « and £ in fractions collected following gel filtra- 
tion of maternal blood and fetal umbilical artery and 
vein blood collected from 20 normal women and 10 of 
their infants at the time of delivery. Human chorionic 
gonadotropin and hCG a were found in both maternal 
arid fetal blood, but traces of hCG B were found only in 
maternal blood. No significant differences were noted 
in umbilical artery and vein blood concentrations of 
either hCG or the subunits. Kaplan and colleagues” 
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found free a but not free fi subunits in similar studies 
done on fetal blood recovered much earlier in gesta- 
tion. They pointed out that difficulties in distinguish- - 
ing hLH, hFSH, and hTSH a subunits from hCG a 
subunit complicate interpretation of these data. 

"The Vaitukaitis assay method or modifications of it 
have been used to diagnose and monitor response to 
treatment of women with gestational trophoblastic 
neoplasms. In women with gestational trophoblastic 
neoplasms, Vaitukaitis and associates™ observed that 
serum levels of immunoreactive hCG or hCG @ some: 
times remained elevated after biological estimates of 
urinary total gonadotropin activity had returned to 
normal and chemotherapy had been’ discontinued. 
Kosasa and his co-workers" ” developed a solid-phase 
radioimmunoassay specific for hCG and used the assay 
to follow the clinical course of disease in patients with 
gestational trophoblastic neoplasms and to diagnose ec- 
topic or intrauterine pregnancy in a limited numiber of 
women.’ Jones and. colleagues? used the radioim- 
munoassay method of Vaitukaitis and associates™ and a 
bioassay for urinary total gonadotropin activity to fol- 
low response to chemotherapy in 10 women with gesta- 
tional trophoblastic neoplasms. In some women with 
persistent disease, total urinary gonadotropin excre- 
tion fell within the range of valués expected in normal 
women without apparent extrapituitary sources of 
hormore, while the specific assay for hCG in serum 
appropriately remained elevated. l 

Recently, Tyrey and Hammond”! have compared re- 
sults obrained in serum assays from women with gesta- 
tional trophoblastic neoplasms using **I-labeled hCG 
or I-labeled hCG B as a radioligand and the anti- 
hCG B ‘serum provided by Vaitukaitis. Values for-most 
specimens were randomly scattered over a narrow 
range of deviations from the theoretical line of identi- 
ty. However, five clearly deviant specimens were 
identified in which more antigen was observed when 
°1_hCG B was used as radioligand, suggesting, but not 
confirming, that these specimens might contain free 
hCG B. The differences iri antigenic properties of free 
hCG B and intact hCG in an anti-hCG 8/*5I-hCG B 
assay system were confirmed. 

Assays in which the Vaitukaitis anti-hCG £ serum is 
used are affected by cross-reacting substances in 
human urinary extracts. Chen and associates? have re- 
cently described a more specific assay based on an an- 
tiserum generated to a tryptic peptide consistirig of 23 
carboxylterminal amino acid residues of hCG f (vide 
supra). Schreiber and co-workers” have noted in à pre- 
liminary report that assays of urine extracts can be 
shown to contain hCG after serum assays with the Vai- 
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tukaitis antiserum have been consistently negative 
in specimens collected from women receiving 
chemotherapy for gestational trophoblastic neoplasms. 

Vaitukaitjs and Ebersole” used gel filtration and 
specific assays to examine extracts of tumor tissue, 
serum, and urine from women with gestational 
trophoblastic neoplasms. Intact hCG, but no free sub- 
units were identified in serum or urine from 18 women 
with localized or metastatic gestational neoplasms that 
responded to chemotherapy with remission of disease. 
In contrast, hormone profiles in tumor extracts, urine, 
and plasma from women with tumors unresponsive to 
chemotherapy were variable: Urine and plasma from 
one patient contained both free a and fd subunits and 
intact hCG. Extracts of a cerebral metastasis from a 
third patient contained intact hCG and the 8 subunit, 
but no g subunit was detected. 

These studies provide a rational explanation for dis- 
crepancies noted earlier in ratios of biologic to im- 
munologic activities of hCG secreted by both normal 
and neoplastic trophoblasts.” Moreover, these data 
draw attention to the need for assays responsive to 1s0- 
lated subunits for use in diagnosing and monitoring 
therapeutic response of tumors secreting more sub- 
units than intact hormone. 

Braunstein and associates used the anti-hCG 8 
serum to assay serum specimens randomly collected 
from men, women, and children with various nonges- 
tational trophoblastic and nontrophoblastic neoplasms. 
Results showed that more tumors secreted hCG or 
hCG 8 subunits than expected. Vaitukaitis and col- 
leagues’ have extended these studies to include more 
than 1,500 serum specimens and have thus increased 
the evidence for ectopic secretion of hCG by neo- 
plasms. It should be pointed out that as sensitivity 
and specificity of assays increase, indubitably these 
numbers will be revised upward. Indeed, sensitive 
immunofluorescent methods show that cell mem- 
branes of many tumor cells appear to contain sub- 
stances immunologically similar to hCG 8.9? ** 

Weintraub. and Rosen® were first to show isolated 
. hCG subunit secretion by a nontrophoblastic human 
tumor. They subjected serum and extracts of tumor 
from a 75-year-old man with disseminated anaplastic 
pancreatic carcinoma to gel filtration and used specific 
radioimmunoassays to examine the fractions recov- 
ered. They found substances with physical and an- 
tigenic properties similar to those of authentic hCG £8 
but not to those of either hCG o or intact hCG. 

Later, Rosen end Weintraub® used similar methods 
to show that serum specimens and tumor extracts ob- 
tained from a young woman with a gastric carcinoid 
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contained large quantities of substances with antigenic 
and physical properties similar to those of hCG a. 
Comparatively, quantities of hCG or hCG B in the same- 
specimens were picayune, suggesting that “isolated” se- 
cretion of hCG subunits by nontrophoblastic neo- 
plasms may occur more commonly than previously 
thought. Moreover, these observations make it clear 
that immunoassays which fail to detect free a subunits 
are inadequate for use in monitoring response of such 
tumors to treatment. 

Rapid metabolic clearance of subunits might account 
for failure to regularly detect these substances in 
serum. Purified subunits of hCG injected intravenously 
disappear much more rapidly than the intact molecule 
from plasma of rats.?? 


Clinical applications of assays to monitor 
clinical course of human neoplasms 


Although a number of nontrophoblastic tumors 
have been shown to secrete hCG and its subunits, there 
are few studies in which profiles of these substances 
have been correlated with the clinical course of the 
disease, particularly in response to therapies. Lange 
and associates® and Newlands and associates? found 
serum immunoreactive alpha fetoprotein and hCG 
levels to be sensitive markers of metastatic disease 
among men with nonseminomatous testicular tumors. 
Despite no clinical or other evidence of residual tumor, 
persistently elevated levels of these markers in serum 
after orchiectomy invariably indicated retroperitoneal 
metastases. Moreover, markers were found to be 
reflective or predictive (by up to five months) of 
progression of disease in patients undergoing 
chemotherapy or radiation therapy for such tumors. 
However, the frequency of false negative tests remains 
to be determined. 

Recently, Kahn and co-workers*? have made such a 
correlation among 76 patients with pancreatic islet cell 
neoplasms. None of 43 patients with benign tumors 
and none of six patients with nonfünctioning malig- 
nant tumors had elevated serum hCG, hCG a, or hCG 
B levels. In contrast, 17 of 27 patients with malignant 
functioning islet cell tumors had elevated plasma levels 
of hCG or one of its subunits. Among these patients, 
elevated serum levels of hCG « alone were found most 
frequently, and in one such patient whose tumor re- 
sponded to chemotherapy with Streptozotocin, 
changes in serum hCGa levels were consistent with the 
clinical course. 

The EE of hCG-related markers in relation 
to ovarian and genital tract neoplasms remains largely 


-unexplored.** ® Free æ subunits were found in serum 
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from some women with ovarian and,cervical neop- 
lásms.?! | 
'* Lieblich and his co-authors” showed that HeLa 
strains CCL 2, 2.1, and 2.2, obtained from the Ameri- 
can Tissue Culture Collection, secreted a substance an- 
tigenically similar to but physically different from hCG 
a subunits isolated by dissociating subunits of purified 
hCG- extracted from pregnancy. urine. However, they 
were careful to point out that hCG a subunit secretion 
by cells in vitro does not imply that cells of the original 
tumor secreted hCG a in vivo, since cells in vitro may 
secrete more hormone than their progenitors. 
Systematic studies in which serum and urine from 
women with ovarian, endometrial, and cervical neo- 
plasms are subjected to gel filtration will be required 
to determine whether these markers are useful for 
monitoring the clinical course of these tumors. 


Studies on genetic regulation of hCG synthesis 


The demonstration of free subunits in human 
serum, urine, and tumor extracts stimulated studies of 
genetic regulation of hCG synthesis, and results are 
consistent with independent genetic regulation of sub- 
unit synthesis by normal and abnormal trophoblast and 
by other neoplastic cells. Circumstantial evidence that 
subunits are secreted in vivo has been provided by in- 
cubation of intact placental tissue or monolayer cul- 
tures of human tumor cells with labeled precursors, 
which can subsequently be identified in substances se- 
creted into the incubation medium. To provide evi- 
dence that subunits found in serum and urine of preg- 
nant women were secretory products of trophoblast, 
Franchimont and colleagues?! incubated placental frag- 
ments in tissue culture medium, which was sub- 
sequently examined by specific assays of gel filtration 
fractions. Over periods of up to five days, they noted 
increasing amounts of hCG a with minimal if any 
change in hCG 8 immunoactivity. 

Maruo? incubated normal and molar trophoblast 
with ?H-proline and examined the quantities of im- 
munoprecipitable tritiated hCG, hCG o, and hCG f in 
fractions obtained by gel filtration of medium and tis- 


sue. Pulse chase experiments were done to monitor: 


changing profiles over time. Labeled substances with 
physical and antigenic properties of hCG and its « and 
B subunits were isolated from tissue and medium. 
Some substances were found with similar antigenic 
properties but decreased exclusion volumes on the gel 
filtration columns. Changes in quantities of these over 
üme in pulse chase experiments were consistent with 
the concept that synthesis of the definitively secreted 
forms of hCG and its subunits may proceed by way of 
“precursors or prohormones." Tashjian and co- 
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authors% isolated and established clonal strains of cells 
from cultures of human bronchogenic carcinoma and 
showed that both absolute amounts and relative rates 
of secretion of hCG and hCG a and f subunits differed 
from clone to clone. In addition, studies of profiles of 
these peptides in medium from identical cultures at 
different times were consistent with the hypothesis that 
"unbalanced" secretion of subunits occurs in vitro and 
possibly in vivo. | 
Weintraub and co-workers? have purified hCG a 


. subunits secreted by cloned and uncloned cultures of 


cells from a bronchogenic carcinoma. The purified ma- 
terial was characterized by sodium dodecyl sulfate gel 
electrophoresis, by amino acid analyses and by attempts 
to recombine this « subunit with 8 subunits of hCG 
isolated following dissociation of intact purified hCG 
from pregnancy urine. Results showed that while the 
purified substance was antigenically similar, its amino 
acid composition and apparent molecular weight were 
different from those of the a subunits prepared from 
purified hCG of pregnancy urine. Moreover, recombi- 
nation did not proceed as expected with hCG £ from 
purified pregnancy urine which recombined with 
authentic hCG a as expected in parallel tests. 

More direct evidence for the possibility of indepen- 
dent regulation of œ and £ subunit synthesis in vivo is 
found in studies in which the messenger ribonucleic 
acid (mRNA) coding for the a subunits has been iso- 
lated from polyribosomes of placental cells and trans- 
lated in cell-free systems in vitro. 

Landefeld and associates? ” and Chatterjee and 
co-workers? extracted mRNA from first-trimester 
placentas, purified it by oligo-d T cellulose affinity 
chromatography, and translated the purified material 
in a cell-free (wheat germ) system containing labeled 
methionine. A labeled substance was isolated with a 
molecular weight estimated to be approximately 
16,000-daltons by migration in SDS gels. Chromato- 
graphic mapping of tryptic digests of this methionine- 
labeled material revealed four labeled peptides corre- 
sponding to peptides isolated from tryptic digests of 
authentic hCG o subunit. Sucrose density gradient cen- 
trifugation of total mRNA showed that the mRNA cod- 
ing for this protein sedimented at about 10 Svedberg 
units, suggesting that it was too small to code for syn- 
thesis of both a and 8 subunits in tandem. When quan- 
tities of tryptic peptides translated with mRNA from 
extracts of first-trimester and term placentas were 
compared, approximately four times more material 
was produced by mRNA from first-trimester tissue, al- 
though total incorporation of label into protein was 
comparable in the two incubates. These data are consis- 
tent with the concept that synthesis of the two subunits 
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is independently regulated and that 8 subunit synthesis 
may be rate limiting in cellular synthesis of hCG. 
Peptides synthesized by sequential additions of the 
appropriate amino acids to the carboxyterminal amino 
acid of the B subunit are without antigenic activity in 
radioimmunoassays using the Vaitukaitis antiserum. 
Furthermore, destruction of tertiary structure by 
S-carboxymethylation or S-amidomethylation results in 
total loss of antigenic activity of either hCG or hCG 8° 
in the assay developed by, Vaitukaitis and colleagues. 
Thus the Vaitukaitis antiserum produced by immuniz- 
ing rabbits with the entire B subunit has been shown to 
recognize tertiarv structural properties, which, al- 


though unique to the B subunit of hCG, do not depend * 


upon its unique carboxylterminal amino acid sequence. 
Thus, these antibodies are "conformation specific." 

In contrast, antibodies produced in rabbits immu- 
nized with a natural carboxylterminal peptide, iso- 
lated following tryptic digestion of desialylated S- 
carboxymethylated 8 hCG subunits, recognize the 
carboxylterminal 15 amino acid residues whenever 
these are accessible. Moreover, antigenic potency is not 
affected by adding residues beyond 122, so that 
S-carboxymethylated hCG £ and S-carboxymethylated 
hCG are equipotent. Thus, these antibodies are “se- 
quence specific,” and similar to those in an antiserum 
that Parlow and Shome’™ have described for hLH a. 

Known primary structures and conformational 
properties of human glycoprotein hormones should 
make it possible to develop reagents to perform highly 
specific assays as sensitive as those required for clinical 
applicaticns. Moreover, ability to synthesize ligands 
linked to enzymes or other detection systems should 
eliminate the need for expensive equipment to mea- 
sure radioactive materials. The net effect of these de- 


velopments should be a reduction in cost and an in- . 


creased utilization of assays in clinical medicine. 
Recent developments pose some practical problems 
and compel caution in adapting tests for hCG to clinical 
medicine. Chen and associates?? have combined confor- 
mation and sequence-specific assays with gel filtration, 
affinity chromatography, and receptor and biologic as- 
Says to show that extracts of pooled human pituitary 
tissue and urine from men and nonpregnant women 
contain substances with physical, chemical, biological, 
and antigenic properties of hCG." These observations 
that extracts of pituitary tissue and urine from persons 
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who are not pregnant or from persons not having clini- 
cally evident neoplasms suggest that hCG and its sub- 
units may not be unique secretory products of trophob- 
last and/or neoplasms. 

Consistent with this possibility, Braunstein and asso- 
ciates!?! have subjected testicular extracts to gel filtra- 
tion and identified an antigenically active fraction with 
an exclusion volume similar to that for hCG. Recently, 
Yoshimoto and his co-workers,'™ in Odell's laboratory, 
subjected extracts of human liver and human colonic 
mucosa to gel filtration and to concanavalin A 
Sepharose column chromatography. Appropriate frac- 
tions were shown to be active in receptor assays and 
immunoassays for hCG. 

Recently, additional evidence has been adduced to 
sugzest that substances biologically and antigenically 
similar to hCG may be more nearly universal than had 
been thought. Thus, several microorganisms have been 
shown to secrete substances with antigenic and biologi- 
cal activities similar to those for hCG.!9?: 191 

The demonstration that tissues other than tropho- 
blast secrete hCG and that organs other than ovarian 
corpora lutea respond to the hormone raises questions 
about the safety of attempts to control fertility by im- 
munizing women with fragments of the B subunit for 
hCG.'® Extensive preclinical trials in suitable animal 
models will be required before any widespread im- 
munization program is begun. 

Similarly, further studies will be necessary to eluci- 
date the nature of the putative immunosuppressive 
substance in pregnancy urine extracts. Highly purified 
preparations of hCG do not inhibit incorporation of 
*H-thymidine into deoxyribonucleic acid by lympho- 
cytes stimulated with phytohemagglutinin or allogenic 
lymphocytes," while crude hCG is inhibitory in 
both systems.’ Moreover, side fractions containing 
very little or no hCG obtained during purification of 
hCG seem to possess the activity found in the crude 
hormone preparations.'**"' Moreover, the proposed 
immunosuppressive role for hCG in human neoplasms 
requires further study.” Finally, potential usefulness 
of the advances to diagnosis and manage pathologic 
pregnancies remains to be explored. 


The patient, skillful efforts of Mrs. Ailene Ross, Ms. 
Beth Garner, and Mrs. Ollie Monger in preparing the 
manuscript are gratefully acknowledged. 
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large quantities of hCG beta subunit in the ovary, 
thymus, and kidney and very high concentrations in 
the fneconium. Whether the hCG had been synthesized 
in those tissues or whether it was of another source 
remains to be ascertained. But I wonder if adult cells 
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are not retaining the primitive multipotential capacity 


of the fetal cells? 


DR. Ross. I have nothing to say except that two years 
had gone by before we were convinced that we were 
not being misled by this carboxylterminal peptide assay 
but that, in fact, it was legitimately telling us that all of 
these extracts contained an hCG-like substance. We sat 
on that observation for almost two years because of the 
incredible amount of work necessary to show the simi- 
larity of the substances. 

In one of the best evaluated systems of genetic con- 
trol (namely, the bacterial genetic systems) the only way 
to ultimately stop the expression of a gene is to delete 
it. The concept of repression is relative, that is, repres- 
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sion below some predetermined level. To see the rele- 
vance of this concept in this context, look at successive 
reports of the frequency with which one finds 
chorionic gonadotropin in urine and serum of persons 
with tumors. Every time a better assay is discovered, 
the number of tumors identified as containing hCG 
increases as the sensitivity of the assay for chorionic 
gonadotropin decreases. By making appropriate ex- 
tracts of normal tissue, I think we have finally reached 
the point where we can at least look at what might 
be called, for want of a better term, "leakage"—some 
basal level of expression of these genes, which were 
quite active prior to the time of differentiation. After 


differentiation they retain the abilitv to secrete pic- 


ayune quantities of hormone. 

The physiotogic relevance of this capability upon the 
part of the tissue is another matter. 

DR. ERLIO GURPIDE, New York, New York. I wonder 
if you would like to comment on the proposal to use 
active immunization with hCG for fertility control? 

DR. Ross. Many of you know that there are at least 


two groups who propose that hCG, secreted by 


trophoblast and intercepted en route to its site of ac- 
tion on the corpus luteum, might be used for fertility 
control. 

At first blush, this is a brilliant idea. The assumptions 
which undergird it are: (1) that chorionic gonadotro- 
pin is an unique secretory product of trophoblast and 
(2) that the corpus luteum is an unique target of the 
hormone, I hope the information I have presented 
suggests that there is some reason to question both of 
these assumptions. 

More importantly, there is another factor of which I 
recently became aware: Trophoblast has the capacity to 
actively transport G class immunoglobulins (IgG). As a 
result, the concentration of antibodies in the fetal com- 
partment is always high when compared to the concen- 
tration of the corresponding antibody in the maternal 
compartment. If the antibody titer were inadequate to 
prevent pregnancy when concentrated in the fetal 
compartment, fetal tissues might be adversely affected. 
Furthermore, whén a ligand is bound to its receptor 
and an antibody interacts with that ligand in the recep- 
tor, the complement-fixing (Fc) component of that 
antibody is activated. K cells, which have a specific 
membrane receptor for the activated Fc component of 
the IgG class antibody, induce cytolysis of this target 
cell-ligand-antibody complex. This could result in an 
undesirable autoimmune disease in the mother. 

We must not recommend this procedure prema- 
turely. It may be that immunization against hCG will be 
an effective, safe method for fertility control, carrying 
with it the following options: to be at the election of the 
patient, to be reversible, and to be widely applicable. 

These days, particularly, science is on trial before the 
public in a way that it may not have been in other times. 
In order to be responsible we must take advantage of 
such insights as we have to explore these potential 
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hazards thoroughly before widespread application of 
this method in large populations. 

DR. JAMES C. WARREN, St. Louis, Missouri. I have 
three questions, one of which overlaps one of the 
others. 

First, what are the prohormone forms of these two 
subunits? Also, when do you think the sugars get put 
on these? 

‘The second question is what is the ultimate disposi- 
tion of the hCG? Does the liver metabolize a good part 
of it so that only 20 to 30 per cent reaches the urine? 

Third, it was thought that Talwar and colleagues had 
essentially perfected this immunization scheme, and 
later this proved to be a sort of hoax. What is the cur- 
rent status of that research? 

DR. Ross. To answer the last question first, it is not a 
hoax. Talwar and associates have had some technologic 
problems that have temporarily resulted in reduced 
efficiency of their studies. 

lo answer the second question, Ir do not know the 
ultimate disposition of hCG. As you point out, a maxi- 
mum of about 20 per cent of the hormone reaches the 
urine. We are not sure that desialylation plays any role 
in metabolism of the hormone although the urine of 
pregnant women contains a lot of this form of the 
hormone. No attempts have been made to determine if 
partially sialylated hormone occurs in the urine follow- 
ing administration of intact hCG to normal persons. 

Moreover, nobody knows for sure whether dissocia- 
tion into subunits plays any role in hormone 
catabolism. If desialylation and dissociation occur in 
vivo, both would be responsible for removal of the sub- 
stance by the liver and kidney. - 

Canfield and Birken have reported (reference 32 of 
text) that 85 per cent of I-labeled asialo-hCG reaches 
the liver-within 30 minutes of injection of the hormone 
into the tail veins of rats. Ten per cent was found in 
the kidneys and |] per cent or less was found in other 
tissues. 

"The first P concerned. prohormones and 
sugars. 

There is some evidence from in vitro translation sys- 
tems that the subunit molecules being coded for by the 
messenger RNA are different than the molecules pro- 
duced by dissociation of purified hormone extr acted 
from urine of pregnant women. 

Similarly, Rosen and Weintraub (reference 84 of 
text) have shown that the alpha subunit secreted by 
cells of a gastric carcinoid differs from alpha subunits 
isolated from purified hCG. The subunit reacts with 
complementary beta subunits, but the recombinant i Is 
not biologically active. 

Finally, where are the carbohydrates put on? 

Again, Ido not know. If we can analogize with other 
glycoproteins, it would appear that the carbohydrate 
moiety is added after the molecule comes off the tibo- 
somes. 

Forms synthesized in the in vitro translation studies 
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contain no carbohydrate, since the mixture does not 
contain hexose transferases. Hence, the evidence is 
consistent with but not proof of the notion that the 
carbohydrate moiety is added after the molecule comes 
off the ribosome. 

DR. Louis HELLMAN, New York, New York. The 
answer you gave to Dr. Gurpide is extremely impor- 
tant. I am verv fearful, just having come from Miami, 
that human trials will be undertaken before the animal 
experimentation is done. I think the only place that the 
animal experimentation can be done, because it would 
have to be done on chimpanzees or other large pri- 
mates, is in this country. And I did and will again 
suggest that a concentrated effort in this regard be car- 
ried out. I hope you will do the same thing. 

Dr. Ross. What you propose is very important. 

DR. HOWARD JONES, Baltimore, Maryland. Can we 
be certain that the material that is produced ectopi- 
cally, which is recognized immunologically, has in fact 
biologic activity? 

Dr. Ross. Very simply, in many instances the corre- 
spondence of these two activities for ectopically pro- 
duced hormone has been demonstrated. However, 
since free subunits are devoid of biologic activity, an 
antibody that will respond to both intact hormone and 
free subunits will account for a lot of discrepancy be- 
tween immunolegic and biologic potency estimates. 

I think the question you raise is a very important one 
and makes it mandatory that receptor assays and in 
vitro and in vivo biologic assays should be used where 
feasible. in studies of ectopic hormone secretion. 

DR. GEORGEANNA JONES, Baltimore, Maryland. 1 
wanted to address myself to the sialic acid moiety. It 
seems likely that this would be a very good point of 
attack if by selective removal, biologic activity could be 
decreased. Do you know of any evidence that this oc- 
curs in vivo? 

Dr. Ross. The question is, is there any evidence that 
desialylation occurs in vivo? | 

À considerable amount of desialylated hCG can be 
found in crude urinary extracts from pregnant wom- 
en, however, this does not indicate whether sialic acid 
was ever put on and/or whether it was removed in 
serum and/or urine. 

As to the vulnerability of these properties for fertility 
control, there are possibilities. If you overload the sys- 
tem for the catabolism of desialylated glycoproteins in 
a rat, you enhance the activity of asialo-hCG. 

Finallv, Bahl and collaborators (references 33 and 34 
of text) have demonstrated that the affinity of binding 
of asialo-hCG to the receptor is higher than that of 
fully sialylated hCG. The apparent biologic activity of 
intact hCG is inhibited in mixtures of the two sub- 
stances. This property may be useful. 

DR. DANIEL MISHELL, JR., Los Angeles, California. 
You showed very nicely, how endocrinology, one of 
our subspecialties, fits into the other two of our subspe- 
cialties, perinatology and oncology. 


Structure of hCG 807 


I want to ask you a few questions. You implied, but 
did not state, that hCG has thyrotropic activity. Do you 
really believe that there is no such thing as chorionit 
thyrotropin? 

And second, because of the interstitial-cell- 
stimulating activity, is there a possibility that the vast 
amounts of hCG produced in the first trimester of 
pregnancy might have some effect on the male fetus by 
stimulating the Leydig cells to produce steroids and 


male gonaducts? 


I think it is widely believed among gynecologists that 
the Vaitukaitis anti-hCG beta serum does not cross- 
react with LH. I did not see that on your slide, but 
some cross-reaction with LH has been verified. Could 
that possibly be due to the conformation of the LH? 

I wonder if the sequence-specific antiserums have 
been tested and if they have shown any cross-reaction? 
If not, we can eliminate gamma counters and radioiso- 
topes when these antisera become available. 

Where do we stand as far as the practicality of the 
development of these assays for those of us, as the fel- 


ow says, "out in the boondocks?” 


DR. ROSS. First, do I believe that there is such a thing 
as human chorionic thyrotropin distinct from hCG? 


What has been called chorionic thyrotropin was ex- 


tracted from molar tissue. Within the last year, re- 


search from Hirshman’s laboratory (J. Clin. Endo- 


crinol. Metab. 40: 982, 1975) has indicated that the 
thyrotropic activity in extracts of normal trophoblast 
is due to hCG. There may be a species of molecule 
secreted by trophoblastic neoplasms which has more 
thyrotropic activity in proportion to the other activities 
than highly purified hCG from pregnancy urine. 

Whether there are such things as human chorionic 
thyrotropin or human chorionic follicle-stimulating 
hormones remains to be determined. I do believe, 
however, that highly purified chorionic gonadotropin 
has ICSA, TSA, and FSA irrespective of the number of 
other species of chorionic hormones. 

The second question related to the role of the inter- 
stitial cell activity of hCG in the differentiation of 
gonaducts during ontogeny of male fetuses. I am not 
sure of the answer. Where systematic studies have been 
done, there is a remarkable correspondence between 
the generation of hormone receptors and these events 
during ontogeny, suggesting that such a role might be 
played. 

I am unaware of any role for hCG in female fetuses. 

The statements I made about the specificity of anti- 
hCG beta sera may have been overdrawn. However, 
used carefully, the antiserum is uiae specific to 
be useful. 

In this context, with the Moderator’s acquiescence I 
would like to briefly discuss the use of sequence-specific 
and conformation-specific antibodies to examine the 
evolution of chorionic gonadotropins among primates. 
The pregnant orangutan secretes a chorionic gonado- 
tropin which has the conformational properties of 
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human chorionic gonadotropin but lacks the terminal 
‘peptide, which appears to have been added later in 
évolution... 


"Thai would lead me to suppose, then, that there 


might be varieties of LH that have the conformational 
properties of hCG but not the carboxyter minal pep- 
tide. 

- DR. Mort, Seattle, Washington. In keeping with this 
last line of thought, is it possible that hCG is a mediator 
- of some sort which you are not appreciating by specific 
function tests? 

DR. Ross, Yes. This is one implication of Odell's 
studies (reference 102 of text). 

The issue which you raise is a very important one, 
and it is possible that another tactical blunder has been 
made in excluding any substance that does not stimu- 
late interstitial cells from the definition of hCG. It may 
be that side fractions produced during purification of 
hCG will be of great interest. 

DR. BRIAN LITTLE (Moderator), Cleveland, Ohio. As 
] understand it, protein synthesis in bacterial and 


mammalian tissue is different, and you are now pro- 


posing that bacteria d hCG. 
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The messenger RNA for the alpha subunit has been 
pretty well delineated. The messenger for the beta 
subunit has recently been identified to a certain degree. 
What is the significance of the beta subunit as a rate- 


limiting step with the S CUPROLDDdLUS pemg added as a - 


last step? 
DR. Ross. There is some evidence that both O 


may not be required for biologic activity in the gonad 


of lower vertebrates. lt is possible that the molecule 
may have evolved through other levels cf complexity, 
acquiring subunits that gave them greater target organ 
specificity and additional selectivity and control. - 
To make the rate-limiting step, the synthesis of the 
beta subunits adds another dimension of control relat- 


ing to how much hormone i is secreted and over what 


periods of time. 

I have not given you a direct answer to your ques- 
tion; however, I think everybody in this audience 
would agree with me that Brian Little frequently asks 
questions to which there are not any answers! With that 
thought in mind, I will stop talking and thank you all 
very, very much for a delightful day! 


- 


Estrogen metabolism in normal and 


neoplastic endometrium 


E. GURPIDE 

L. TSENG* 

S. B. GUSBERG 
New York, New York 


Studies on normal endometrium at different phases of the menstrual cycle have shown that 
progesterone and synthetic progestins reduce the levels of estradiol receptors in the tissue 
and increase the activity of estradiol-178-dehydrogenase, an enzyme that converts estradiol 
to estrone. These effects may account for the antiestrogenic characteristics of the 
progest.ns. Similar effects were obtained in some postmenopausal patients with 
endometrial adenocarcinoma treated for two to 10 days with oral medroxyprogesterone 
acetate. These results point to the potential usefulness of a short-term, in vivo biochemical 
test which, combined with histologic observations, may identify patients who are likely to 
respond to treatment with progestins. (AM. J. OBsTET. GYNECOL. 129: 809, 1977.) 


THE ISOLATION OF natural estrogens by Allen and 
Doisy, in 1923, led shortly to their therapeutic use, and 
the synthesis of diethylstilbestrol by Cook, Dodds, and 
Hewitt, in 1937, made available an inexpensive oral 
preparation for application to a myriad of symptoms. 
Soon it became apparent that long-term administration 
of estrogen without progestational modification could 
produce atypical hyperplastic proliferation of the en- 
dometrium in human subjects, in a manner identical to 
that seen in women with failure of ovulation;! further, 
it was suggested that these endogenous and exogenous 
factors placed these women at higher risk for later de- 
velopment of endometrial cancer. This circumstantial 
and morphologic evidence of hormone sensitivity? 
awaited the advance of steroid metabolic technology in 
the 1960's for rationalization on a biochemical basis. 
Increased conversion of the adrenal precursor andro- 
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stenedione to estrone in obese postmenopausal wom- 
en*^ and in women with endometrial cancer? was es- 
tablished in the recent decade. Careful epidemiologic | 
studies? ? most recently confirmed an increase in risk 
for endometrial carcinoma in postmenopausal subjects 
during long-term estrogen administration. Progress in 
this area has been summarized elsewhere.’ 

These considerations together with the efficacy of 
progestin in the treatment of some patients with ad- 
vanced endometrial cancer!!! suggested the im- 
portance of studying the tissue metabolism of endome- 
trial neoplasms after the administration of a progestin. 
Prior in vitro investigations provided information on 
levels of estradiol receptor (ER)? and estradiol-176- 
dehydrogenase (EDH) activity, against which similar 
measurements in abnormal endometrium could be 
compared. These parameters are relevant because they 
affect the intracellular concentration of estradiol (E2) 
and its biological action. Furthermore, these studies on 
normal endometrium revealed an influence of proges- 
terone on E;R and E;DH levels which suggested a 
possible key to the understanding of its therapeutic use 
in adenomatous hyperplasia and endometrial car- 
cinoma. 


Methodology 


Intracellular ER concentrations were estimated by 
incubating tissue slices with an excess of tritiated es- 
tradio] and measuring the amount of specifically 
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Table I. E;R levels 









+ 


Type of endometrium 


Normal . 
Proliferative 39 34 13 
After progestin administration 9 L5 0.7 
Secretory " 
Early (days 17-19) 6 1.6 0.5 
Middle (days 20-23) 7 0.6 0.3 
Late (days 24-28) 2 0.5 - 
Hyperplastic (postmenopausal) I 2.8 0.6 
Adenocarcinoma (postmenopausal) 
Well-differentiated 17 2.9 1.1 
Exogenous estrogen users 4 3.8 0.8 
Poorly differentiated 3 2.0 ].5 


(From Gurpide and associates." Published with the per- 
mission of the Journal of Steroid Biochemistry.) 


. bound hormone in nuclei isolated after homogeniza- 


tion of the tissue." ER levels were expressed as. 


picomoles of E; per milligram of deoxyribonucleic acid 
(DNA). | 

E;DH activity was determined by measuring the rate 
of formation of labeled estrone (Ej) from tritiated E; 
added to tissue homogenates, under conditions of ex- 
cess substrate and cofactor. Enzymatic activities were 
expressed as nanomoles of E, formed per milligram of 
protein X hour. 


Results 


ER. Table I illustrates the results obtained by mea- 
surement of E; receptor levels in various endometrial 
tissues. It is noteworthy that the levels of receptors are 
high in proliferative endometrium and decline during 
the secretory phase, as previously reported,’ a finding 
consistent with results from other laboratories.!^ ?* 


The decline in the receptor level in the luteal phase is | 


due to the influence of progesterone, as the adminis- 
tration of progestins to patients in the follicular phase 
of the cycle resulted in lowering of the ER levels seen 
in proliferative endometrium from untreated sub- 
jects.? Similar effects of progestins on E;R levels have 
been observed in genital tract tissues of other mam- 
mals.?4 ?6 

Hyperplastic endometrium obtained from peri- 
menopausal and postmenopausal patients had ER 
levels comparable to those of proliferative endome- 
trium. The E;R levels in specimens of endometrial 
adenocarcinoma in postmenopausal patients were 
lower than those in proliferative endometrium but 
higher than those in early secretory endometrium.” * 
Three of the 17 tissues studied?" (about 18 per cent) 
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had levels as low as those seen in early secretory endo- 
metrium. The differentiation of the tumor did not ap- 
pear to affect ER levels. In those patients receiving 
exogenous estrogen, higher levels were found in the 
endometrial adenocarcinomas, indicating that estro- 
gens may stimulate the synthesis of ER. 

Patients with endometrial carcinoma were studied 
before and after treatment with oral medroxyproges- 
terone acetate at a dose of 60 mg. per day administered 
for two to 10 days. As shown in Table II, four of seven 
patients showed a significant reduction in ER level 
after this treatment. No attempt was made at estrogen 
priming, and this interesting experiment should be 
performed for it could influence the concentration of 
progesterone receptors and response of the tissue to 
exogenous progesterone. ( 

E;DH. The activity of E;DH in various endometrial 
tissues is illustrated in Table III. One can see that en- 
zyme activity in proliferative endometrium is low, 
whereas there is a marked incréase (approximately 
fourteenfold) during the secretory phase. That this 
change czn be attributed to progestational activity may 


‘be seen in both in vivo and in vitro studies. Administra- 


tion of medroxyprogesterone acetate during the pro- 
liferative phase results in a significant increase in the 
E;DH activity, while in vitro induction of the enzyme 
was seen when proliferative endometrium was incu- 
bated for two to three days in medium containing pro- 
gesterohe, at concentrations as low as 20 ng. per 
milliliter.” It was possible to inhibit induction of the : 
enzyme by the addition of actimomycin D, cordecypin, 
puromycin, or cycloheximide in the medium. Progesta- 
tional agents including norgestrel, medroxypro- 
gesterone, medroxyprogesterone acetate, R5020 
(Roussel-Uclaf), and norethynodrel also induced en- 
zyme activity whereas Es, testosterone, and cortisol 
did not? The EDH activity of postmenopausal, 
hyperplastic, or adenocarcinomatous endometrium 
was found to be as low as that in proliferative endome- 
trium. This result could be anticipated since progester- 
one appears to be the necessary agent for the induction 
of this enzyme activity. 

Prior in vitro studies of tissue steroid dynamics! 
showed that E» is almost exclusively converted to E; 
and that E; leaves the tissue. Though E, can be con- 
verted to Ez, the interconversion of the two compounds 
in human endometrium favors the oxidative direction. 
Therefore, an increase in E;DH lowers the concentra- 
tion of Es in the tissue. 

One mechanism by which progestins may act as an- 
tiestrogens is by induction of E;DH. E; formed*as a 
product of E; metabolism may not have a direct es- 
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Table II. Effects of Provera on endometrial adenocarcinoma 





Patient 


Oral Provera EDH 
Age (yr.) | (days X mg.) | Sampling Histology (nmoles/mg. protein X hr.) 






ER . 
(pmoles/mg. DNA) 


rs 6 x 60 Before Well-differentiated 2.4 
^. After Secretory change 30 2.0 
A. B. 69 6 x 60 Before Well-differentiated 1.5 3.7 
| ' .— After Destruction of glands 2.0 2.0 
A. M. 67 7x60. Before Well-differentiated 3.9 4.0 
After Destruction of glands 3.5 1.6 
E. M. 40 10 x 60 Before Well-differentiated, few glands 0.9 2.1 
After No secretory change . 2.0 0.5 
B. H. 48 4 x 60 Before Well-differentiated 1.9 0.3 
| After No sécretory change 2.0 1.0 
O. G. 65 2 x 60 Before Moderately differentiated 0.7 3.1 
After No secretory change L5 0.4 
A. C. 68 4 x 60 Before Moderately differentated 1.4 - 
After | Destruction of glands 3.2 - 
M. U. 66 5 x 60 Before Poorly differentiated — . 1.3 1.0 
i After No secretory change 5:5 0.7 
L. A. 79 7 x 60 Before Poorly differentiated + sarcoma 0.6 - 
After Destruction of glands 0.6 - 
C. M. 70 4 x 60 Before Poorly differentiated 0.9 - 
After Slight secretory change 1.2 - 


trogenic effect since no chromatin-bound E; receptor 
complexes were found in human endometrium after 
incubation of tissue slices with labeled E,.” 

The pattern of metabolism of E; and E; in endometri- 
al carcinoma in postmenopausal women corresponded 
to that of normal proliferative endometrium. E; was 
preferentially converted to E,, and E;, rather than Eg, 
left the tissue. It would seem then that an increase in 
the enzyme in endometrial carcinoma would produce 
a decline of the intracellular concentration of Ez. 

The oral administration of medroxyprogesterone 
acetate in our studies led to an increase in the level of 
EDH in seven of 10 postmenopausal patients with 
adenocarcinoma, as shown in Table II. The maximum 
stimulation observed was fourfold, and this is in 


agreement with the study of Pollow.and associates? . 


These results indicate that endometrial carcinoma will 
respond metabolically to progestins in some patients. 
No attempts were made in our studies to prime the 
patients with estrogen before treatment with med- 
roxyprogesterone acetate, and further work will be 
necessary to evaluate the importance of such priming 
before it can be concluded that some carcinomas are 
unresponsive to progestational treatment. 

The activity of EDH is much lower in myometrium 
than in endometrium, and in myometrium, in contrast 
to endometrium, it is not subject to progestational 
stimulation during the luteal phase. Decidua has low 
FEDH activity despite the high levels of progesterone 
circulating during pregnancy. Since decidua originates 
from stromal elements, its meager EDH activity is not 


Table III. EDH activities 








EDH activities (moles 
E, formed from Ez) 


mg. protein 
x kr. 


Type of endometrium 


Normal . 
Proliferative 20 1.4 0.5 
After progestin administration 5 4.7 2.0 
Secretory ` 
‘Early (days 17-19) 6 17 5 
Middle (days 20-23) 7 18 5 
Late (days 24-28) 7 l1 4 
Hyperplastic (postmenopausal) 5 L2 0.6 
Adenocarcinoma (postmenopausal) 
Well-differentiated 16 1.8 0.8 
Exogenous estrogen users 3 1.3 0.5 
Poorly differentiated 3 1.2 0.4 


(From Gurpide and associates." Published with the per- 
miss:on of the Journal of Steroid Biochemistry.) 


unexpected, for Scublinsky and associates** have dem- 
onstrated histochemically that the enzyme is localized 
in the glandular epithelium of the endometrium. 


Comment 

Within the limits of the parameters studied, that is 
E;R and E;DH levels, we noted essentially similar val- 
ues for endometrial carcinoma and endometrial 
hyperplasia from perimenopausal or postmenopausal 
subjects and for normal proliferative endometrium 
from cycling women. They would appear to have a 
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common hormonal environment characterized by the 
absence of progesterone. There were some patients 
with endometrial carcinoma with levels of ER as low as 
those found in secretory endometrium, and some 
patients failed to respond to progestational treatment 
with an increase in the E,DH level or a decrease in 
the ER level; as noted above, all of the normal sub- 
jects responded in the proliferative phase. The levels of 
ER in the carcinoma study generally correspond to 
those reported by other workers.!^ !?: ?5 3$ 

As noted above, the effect of progesterone on E;DH 
appears to be specific for the endometrial glands?! 
The specificity of the regulation of intracellular 


level of E, by progesterone through the activity of | 


E;DH in the glandular epithelium could explain the 
lack of mitotic activity in glands during the secretory 
phase, even at the luteal peak of E; plasma levels, 
whereas the second mitotic wave is observed in the 
stroma. 

The results presented here suggest the potential 
usefulness of a short-term in vivo test to identify pa- 
tients who are likely to respond to treatment with pro- 
gestin. The effect of treatment on the activity of E;,DH 
must be evaluated in conjunction with histologic 
studies of the samples. Due to the localization of the 
enzyme in the glandular epitheltum, destruction of 
glands during treatment, a definite and histologically 
obvious response to progestins, may obscure an incre- 
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ment in enzymatic activity in the remaining glands. 
Combined histologic and biochemical studies on the 
tissue prevent possible erroneous interpretation of 
negative results of the sensitive enzyme-induction test. 
For instance, patient A. M., in Table II, showed no 
increase in endometrial FDH activity, but there was 
morphologic evidence (destruction of glands) of an ef- 
fect of progestin on the eridometrium, also apparent 
from the decline in (stromal?) E;R levels. On the other 
hand, F;DH induction may become evident before any 
histologically detectable change in the tissue (e.g., Pa- 
tient O. G. treated with medroxyprogesterone acetate 
for only two days). 

Collaborative efforts will be necessary to evaluate the 
predictive value of a test for responsiveness of endome- 
trial cancer based on short-term treatment with proges- 
tins and evaluation of histologic changes and of induc- 
tion of EDH, either in vivo or in vitro. It would appear 
reasonable to expect that such studies could define the 
hormone sensitivity of the tumor in individual patients 
and offer a method of assaying the role of progestins 
in primary and secondary treatment. 


The collaboration of the staff of the Department of 
Obstetrics and Gynecology, particularly Drs. G. Deppe 
and C. A. Marin, is recognized. Miss Cynthia Namit 
provided Sulis technical assistance. 
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Discussion 


DR. JOHN MORRIS, New Haven, Connecticut. In 
studies on endometrial cancer, Pollow and co-workers, 


in Berlin, related EDH activity as well as pro- ^ 


gesterone- receptor levels to the degree of tumor 
differentiation. My first question is: Would evaluation 
of the degree of differentiation of the tumor be as 
good a guide to identify patients who are likely to re- 
spond to progesterone treatment as the receptor and 
enzyme studies being performed? 

It has also been pointed out by the authors that the 
endometrial cells rather than the myometrium or 
stroma contain the high E.R and E,DH levels. As the 
percentage of epithelial cells varies considerably fromi 
one area of a sample to another, how does one correct 
for the proportion of swoma or myometrium present? 

One might ask, "What is an estrogen?” Dr. Arnold 
Eisenfeld in our Department at Yale has been involved 
with studies of cytosol receptors rather than nuclear 
binding. He and Dr. Amnon Mackler observed that 
competition with Ez for. binding sites was directly 
porportional to the uterotropic (and thus the biologi- 
cally estrogenic) activity of the compounds tested. A 
statement which caught my eye in the manuscript was 
that, "E; formed as à product of E; metabolism may not 
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have a direct estrogenic effect . . .” In view of the 
so-called “estrone hypothesis” put on th by Siiteri and 
MacDonald, I wonder if Dr. Gurpide would care to 
comment on this. m 

I have the distinct impression that the authors be- 
lieve that progestational agents—with Dr. Joseph Zan- 
der here we should use the term “gestagens”—are the 
"good guys" and estrogens are the "bad guys." None- 
theless, Griffiths and associates observed that the ad- 
dition of gestagens to estrogen administration in 
castrated rabbits did not reduce the incidence of en- 
dometrial cancer and that the administration. of 
19-nor steroids actually incréased the inciderice. . 

While various gestagens are often considered as a 


single group, the C-21 compounds, such as progester- 


one, medroxyprogesterone acetate, chlormadinone, or 
R5020, differ from most 19-nor compounds, such as 
norethindrone or riorethynodrel, in that: (1) the 
19-nor compounds will not maintain pregnancy in 
oophorectomized rats or rabbits; (2) they are, like es- 
trogens, uterotropic, although the doses required may 
be considerably greater; (3) in sufficient doses they will 
function as postcoital contraceptives; (4) they will not 
produce the nucleolar channel systems in Human en- 
dometrium that the C-21 gestagens produce. 
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Yesterday Dr. Howard Ulfelder, in discussing the 
treatment of endometriosis, raised the question of the 
role of testosterone. Androgen as well as estrogen de- 
clines at menopause. When estrogen replacement ther- 
apy is indicated, the addition of small amounts of an- 
drogen appears to be helpful in that patients as well as 
obtaining relief from menopausal symptoms, seem to 
have more. “get up and go" and increased drives of 
various sorts (quite opposite to the effect of gestagens), 


but the principal advantage is that patients are relieved: 


of any breast discomfort. In several animal studies, the 
adverse effects of estrogen on the, development of 
breast cancer have. been shown to be reversed by the 
addition of androgen. I wonder if the authors would 
care to comment on the effect of testosterone on the 
endometrium, the dosage of which, on a milligram for 
milligram basis, would have to be very much higher 
than that of Ep. 


While no knowledgeable person .will las the ré- . 


lationship of hormones, particularly estrogens, to 
cancer, we must be careful of the dire warnings being 
sounded in the medical as well as lay media. A former 
member of our staff who administered estrogens to à 
41-year old woman, oophorectomized because of ovar- 
ian cancer, was sued for half a million dollars because 
she developed a breast cancer phobia. 

The reports that the incidence of endometrial cancer 
is. increasing result in part from earlier diagnosis. 
However, the mortality rate from endometrial cancer 
in Connecticut has fallen over the past 25 years, from 
over 8 : 100,000 women to less than 4 : 100,000. Estro- 
gens do help in preventing osteoporosis, which, once it 
has occurred, is an untreatable disorder. Many more 
women die in New Haven each year of fracture of the 
hip than óf cancer of the corpus. Cancerphobia has 
become a way of life for certain federalizregulatory 
agericies, but, while a saccharin ban may reduce cancer 
of the bladder, I believe Dr. Gusberg will agree that the 
resulting obesity may lead to increased cancer of the 
corpus. 

DR. S. L. ROMNEY, New York, New York. The cur- 
rent interest in receptors is widespread, and the meta- 
bolic responses of target tissues are being studied in tis- 
sue slices and cell-free systems and -by organ culture 
techniques. The methodology depends upon steroid 
specificity and the strong affinity of intracellular bind- 
ing proteins for specific molecules. The techniques are 
now available to undertake a biochemical microdissec- 
tion of the endometrial cell, both normal and abnor- 
mal, benign and malignant. 

The popular view is that the estrogen mielectile en- 
ters the cell by passive diffusion, where it binds to'a 
specific protein. The specific steroid-protein complex 
then translocates itself to the nucleus where a specific 
nuclear chromatin complex is formed which is respon- 
sible for subsequent characteristic phenotypic effects. 

In measuring receptor content, these investigators 
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have used an in vitro assay system, which depends 
upon its ability to identify the specific estradiol nuclear 
chromatin complex. In the current studies, it would 


have been desirable if progesterone receptor content 


and binding sites had been measured concurrently. 
Recently, a number of workers have questioned 
whether transported steroid hormones interact with 
components of biological membranes and enter the cell 
by a membrane-mediated process. Specific binding 
sites have been reported for estrogen at the outer sur- 
faces of isolated endometrial cells. . 


I mention this background only to caution that the 


field is a rapidly changing one and that interpretations 
of in vitro effects to in vivo clinical circumstances are 
difficult. l 

The difficulty is E by the fact that there 
are no accepted values for estrogen-receptor content 
which have.been correlated with either the his- 
topathology or the clinical behavior of the tumor. In 
breast tumors, where much of this work is now being 
done, the measurement is valuable because negative 
tumors appear unresponsive to’ endocrine therapy. 
Unfortunately; in tumors that are positive, the biologi- 
cal behavior of the neoplasm is unpredictable: The ex- 
pectation is that, as other indices:of tumor cell biology 
are established, the significance of the estrogen recep- 
tors will be more useful. 

That progesterone has an inhibitory effect upon es- 
trogenic endometrial proliferation is universally ac- 
cepted and classically .established clinically ane indi- 
rectly i in the anovulatory patient. 

It is appropriate that Dr. Gusberg should now be 
directing his attention to .underlying intracellular 
mechanisms and seeking to correlate histopathology 
with biochemical analyses. In normal menstruating 
women, they report that the estrogen-receptor con- 
tent is higher in the proliferative phase’ than. in 
the postovulatory endometrium. In women with 
hyperplastic endometria, the receptor content is com- 
parable to that determined for proliferating endome- 
tria. In patients with endometrial carcinoma in a lim- 
ited series, the receptor values were lower than the 
proliferative phase values but higher than those seen in 
the early secretory endometria. Oral medroxy proges- 
terone acetate in a dose of 60 mg. daily was given to a 
group of patients with carcinoma for variable periods 
between two and 10 days. In three of eight patients, a 
significant reduction in the estrogen- receptor content 
of the progesterone-"treated" carcinoma was noted. 

‘The studies of the enzymatic conversion of labeled 
E, :o E; are equally interesting. It is their premise, 
based on in vitro incubation studies, that the presence 


of orogesterone induces the enzyme, which converts 


intracellular E; to E; and that the E, leaves the cell, 
resulting in a net loss of E2. They have not been able to 
identify converted labeled estrone in the nuclear 
chromatin complex. These findings are interpreted as 
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an antiestrogenic effect and, in part, are offered to 
explain the clinically beneficial result of progesterone. 
When medroxyprogesterone acetate was administered 
orally according to the previous dosage schedule, in 
five of eight patients, a significant increase, in one in- 
stance fourfold, was noted in the enzyme assays which 
were performed before and after hormone administra- 
tion. 

Ihe authors would like to study the effects of prim- 
ing their patients with estrogen prior to the administra- 
tion of progesterone. This would be a valuable addition 
to their protocol and could reveal important informa- 
tion concerning the number of receptor sites of en- 
dogenously bound estrogen in precursor and neoplas- 
tic states. I also hope they will include simultaneous 
determinations of progesterone receptors in their 
studies. It would be important to know whether such 
proteins are totallv absent, whether the affinity of es- 
trogen receptors is influenced by or exerts an influence 
upon the progesterone receptors. Such studies, com- 
bined with further enzymatic kinetic studies, which 
were also introduced here today, are needed to clarify 
control mechanisms which regulate normal and ab- 
normal cell proliferation. 

Dr. Gusberg is to be congratulated for his tenacious 
interest in the endometrium, its pathologic sequelae, 
and his contributions to our understanding of car- 
cinoma of the endometrium. The fact that he and his 
colleagues are now embarked on a close examination 
of intracellular metabolic parameters is noteworthy 


and we can expect further important contributions. 


I have one question: Would Dr. Gusberg tell us his 
views on the “estrone hypothesis." 

DR. ROBERT B. JAFFE, San Francisco, California. I 
did not understand from the paper whether estrogen 
receptors were measured. | 

DR. GURPIDE (Closing). In reply to one of Dr. Rom- 
ney's comments, I would like to emphasize that we have 
made an etfort to combine in these studies information 
obtained from bcth in vitro and in vivo experiments. 
Results from studies of the in vitro metabolism of es- 
tradiol by endometrium during the menstrual cycle! 
suggested that E;DH activity might be elevated during 
the luteal phase. Direct measurements of this enzy- 
matic activity clearly confirmed this prediction. The 
induction of the enzyme by progesterone was shown in 
vitro and was verified in vivo by administration of med- 
roxyprogesterone acetate to women in the follictilar 
phase and to postmenopausal patients with endometri- 
al cancer. In this case, the in vitro approach was useful 
in proving a direct action of progesterone on the tissue 
and for testing specificity toward various steroid hor- 
mones. 

The physiologic and pharmacologic implications of 
the induction of E;DH are that progesterone and pro- 
gestins can have an antiestrogenic effect in human en- 
dometrium by increasing the conversion of E; to E; 
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with the assumption that E, is not estrogenic per se. At 
this point, it is pertinent to address the question posed 
by both Drs. Morris and Romney regarding the "es-, 
trone hypothesis." According to this hypothesis? E;, 
the preponderant estrogen produced after the 
menopause, might have actions on the endometrium 
somewhat different from those of estradiol and 
perhaps be more carcinogenic than the hormone se- 
creted by the premenopausal ovary. It should be noted, 
however, that this interesting possibility was presented 
as a hypothesis, to generate further investigations on 
the subject. If biological action requires interaction of 
the hormone with nuclear chromatin, as is currently 
postulated, data from our laboratories would indicate 
that E, is converted to E; before acting. When slices of 
normal proliferative, normal secretory, hyperplastic, 
or adenocarcinomatous endometrium were incubated 
with *H-E until a steady state was reached, it was noted 
that the only labeled estrogen found in thoroughly 
washed nuclei isolated from these tissues was Ez, even 
though the intracellular concentration of labeled E; 
was always higher than that of F,.* * Furthermore, 
when normal endometrium was incubated with mix- 
tures of "H-E; and !!C-E;, the reduction in nuclear 
binding of *H-E» due to the presence of E; was bal- 
anced by the binding of "C-E, formed from '*C-E,.? 
Therefore, it is likely that in human subjects the ir. vivo 
estrogenic effects of E, are mediated by E; formed 
from E, by both peripheral metabolism and conversion 
in the target tissue. 

In relation to Dr. Morris’ description of effects of 
progestins on endometrial neoplasias in rabbits, it 
seems pertinent to call attention to species differences. 
One striking example of such differences is that in the 
rabbit uterus the preferred direction in the intercon- 
version of E» and E; is opposite to that observed in 
human endometrium.’ Moreover, rabbit myometrial 
EDH appears to be induced by Fz rather than by pro- 
gesterone.’ 

We have not measured levels of progesterone recep- 
tors during the studies on endometrial cancer simply 
because we have focused our efforts on the mea- 
surements of E&R and EDH levels in the limited 
amounts of tissue available. I have no doubts, however, 
about the desirability of performing measurements of 
progesterone receptors and correlating the obtained 
values with responsiveness to progestin treatment, as 
Dr. C. E. Erlich and collaborators are doing at the In- 
diane University Medical Center, Indianapolis, In- 
dianz. I would like to emphasize, however, that mea- 
surement of progesterone receptors in cytosol may 
require about 200 mg. of tissue, that the values may 
depend on endogenous levels of estrogens and pro- 
gestecone, and that presence of receptors does not 
necessarily imply responsiveness to the hormone since 
other steps in the mechanisms of hormonal action 
may be deficient. The in vivo test for induction of 
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EDH by progestins combined with histologic exam- 
ination, as was described by Dr. Gusberg, requires 
. small amounts of tissue (10 mg. are sufficient for an 
assay) and monitors a direct effect of the hormone on 
the tissue. However, it involves administration of the 
progestin for two to four days and collection of two 
tissue samples. The in vitro test for induction of the 
dehydrogenase, if successfully developed, may obviate 
these drawbacks. 

The limited number of cases studied do not allow 
drawing conclusions about differences in the activity 
or inducibility of the E;DH in endometrial carcinomas 
of various degrees of differentiation. Since the activity 
is extremely low in all specimens of postmenopausal 
adenocarcinoma, no significant differences are expect- 
ed. It is of interest, however, that a threefold increase 
in the enzymatic activity was noted in one patient with 
poorly differentiated endometrial adenocarcinoma, 
despite the generally accepted lower levels of proges- 
terone receptors in this type of tissue. 

Finally, since time is short, I will comment briefly on 
Dr. Morris' question about the role of androgens in the 
endometrium, for which, by the way, I do not have a 
specific answer. A rationalization of the interaction be- 
tween estrogens and androgens may again become 
available from consideration of receptor mechanisms. 
Although there are separate uterine receptors for an- 
drogens and estrogens, when androgens are present in 
large amounts they can bind to the estrogen receptor 
and translocate it to the nucleus." This observa- 
tion also applies to compounds such as 5a- 


December 1, 1977 
Am. J. Obstet. Gynecol. 


dihydrotestosterone which cannot be aromatized to 
form estrogens. Thesé observations suggest that an- 
drogens cannot be considered antiestrogenic in the 
sense that progestins might be. On the other hand, a 
metabclite of dehydroisoandrosterone, 5-androstene- 
38,178-diol, has the interesting property of inhibiting 
the binding of E; to its receptor." Undoubtedly, the 
role of endogenous or exogenous androgens in the 
female genital tract and mammary tissue, as well as in 
gynecologic cancer, will continue to be an interesting 
topic of research in the immediate future. 
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W-S HEALTH CARE PLAN, INC. 
250 Charlois Blvd. 
inston-Salem, North Carolina 27103 


Winston-Salem 
Plan Inc. 


An Equal Opportunity Employer M/F | 

















Meet fiie newez 


: Just what you've been expecting and more: 
Picker's Linear Scanner...two instruments in one. 
The largest family of ultrasound instruments has just 
grown larger. Our new Linear Scanner produces high 
resolution real-time views of abdominal anatomy to 
observe organs and their motion. It travels to the patient's 
bedside on a lightweight cart as a stand-alone scanner 
Or, it interfaces with our System 80L and takes advan- 
tage of all the image-processing techniques of the nations 
most complete ultrasound diagnostic system. 
On its own: a standout.As a mobile, real-time abdominal 
scanner, it can travel to the 
obstetrical ward and 
produces high resolution images simply, e 
and quickly. A Transducer Focus Co: 
gives three discrete focal zones to imp 
resolution in specific 
areas of study. Push- 
button selectable 
scales bring extra 
| magnification of simol details. 
Selectable dh Range Control lets the operator choose | 
the ideal gray-scale presentation for best tissue differen-| WSs 
tiation. An Electronic Ruler accurately measures or gan | E 
sizes. As a stand-alone unit, the linear scanner can be a | 
flexible diagnostic tool for an office, or for use 
anywhere in a hospital. 
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Together: a powerful display. 
As a part of a total Picker Ultra- 
sound System 80L, our new Linear 
Scanner calls upon the capabil- 
ities of our Digital Imager for 
powerful digital techniques that 
improve display resolution and 
eray-scale rendition. With a 
simple plug-unplug interface, real 
time images from the Linear 
Scanner can be frozen and stored 
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e systems memory for later gray-level manipulation and study. Alphanumeric patient . 

examination data are integral features of each image. The image, displayed in TV 

at, can be stored on videotape for later reference. 

Ultra-dedication. By itself, as a stand- 
alone scanner, or interfaced with 
System 80L, our new Linear 

Scanner will help extend 
ultrasound diagnostic 
techniques to obstetrics, 
gynecology and 
other areas of upper 
abdominal study 
like aortic-aneurysm 
visualization, or 
pre-screening for 
computed tomog- 
raphy. Picker, a 
company dedicated 
to ultrasound, has 
just dedicated a new 
instrument for your 
laboratory. 
For addi- 
tional infor- 
mation on 


d ` A 7 our new 
— = Linear Scanner, 
q write Picker Corp., 

12 Clintonville 
Road, Northford, CT, 
06472, call 203/484-2711, 


or contact your Picker 
sales representative. 
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. The clinical maragement of the elective midtrimester abortion continues to be unsatisfactory 
as judged by either national mortality or morbidity rates. This report documents the results 
of a randomizea series of 16 midtrimester abortions induced by either intra-amniotic 
hyperosmolar u-ea and 5 mg. of prostaglandin Fs, (PGF;4) or intra-amniotic hyperosmolar 
urea alone. Periinent clinical characteristics and biochemical determinations were compared 
between these -wo groups. À series of 150 patients were.then treated with urea and 5 mg. 
of PGF. The clinical results of this series of patients are presented and compared with a 
previous group who had urea and 10 mg. of PGF. These studies demonstrate that 5 mg. 
of PGF with 60 Gm. of urea achieves injection-abortion intervals that are less than 24 


hours. (AM. J. OBSTET. GYNECOL. 129: 817, 1977.) 


INTRA-AMNIOTICALLY administered hyperosmolar 
urea as a midtrimester abortifacient has been charac- 
terized in terms of efficacy and incidence of complica- 
tons. ? Since hyperosmolar urea has increased rela- 
tive safety compared to similarly administered hyper- 
tonic sodium chloride,‘ urea is the agent of choice for 
patients requesting midtrimester abortion who have 


_ Although clinical studies have shown efficacy when 20° 


medical conditions contraindicating the use of intra- . 


amniotic prostaglandin F,4 (PGFEs;4). Also, because of 
the markedly reduced likelihood of the abortion of live 
fetuses, hyperosmclar urea may even supersede intra- 
amniotic PGFza as the agent of choice in midtrimester 
pregnancies of 18 to 22 weeks' duration, The major 
disadvantage of hy perosmolar urea is the requirement 
for intravenous oxytocin or intra-amniotic PGFze as 
augmenting agents to ensure predictably short 
injection-abortion intervals of less than 24 hours.^.? 


From the Fer ility Control Clinic of The Johns Hopkins 
Medical Inst&utions, Department of Gynecology and 
Obstetrics. 


Presented by invitation at the One H undredth Annual 
Meeting of tue American Gynecological Society, Litchfield 
Park, Arizona, April 13-16, 1977. 


Reprint requests: Dr. Theodore M. King, Fertility Control 
Clinic, Department of Obstetrics and Gynecology, The 
Johns Hopkins Medical Institutions, Baltimore, Maryland 
21205. 
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and 10? mg. of intra-amniotic PGE are utilized in 
combination with hyperosmolar urea, the minimal ef- 
fective dose of PGFz has not been determined. 

This report documents the clinical characteristics 
and biochemical determinations in a randomized series 
of midtrimester abortions induced by either intra- 
amniotic hyperosmolar urea and 5 mg. of PGF:x or 
intra-amniotic hyperosmolar urea alone. The number 
of patients in this study was limited to 16, the number 
of patients necessary to demonstrate a statistically 
significant difference between the injection-abortion 
intervals of the two study groups. 

In addition, the clinical outcome of 150 patients 
at midtrimester pregnancy who were subsequently 
treated with urea and 5 mg. of PGFea will be reported. 


Methods 


Consenting multiparous patients seeking termina- 
tion of midtrimester pregnancy participated in the 
randomized series. The methods of abortifacient ad- 
ministration have been described previously." The 
following constituted the variations from our previ- 
ously reported techniques: After intra-amniotc injec- 
tion of 80 Gm. of urea dissolved in 135 ml. of 5 per 
cent dextrose and water (59.7 per cent), patients 


818 Kihg et al. 


UREA & PGFs o UREA 





CUMULATIVE ABORTIONS IN PERCENT 
c 8 3 e S 


© 


0 IO 20 30 40 90 
HOURS 


Fig. 1. Injection-abortion interval in hours expressed as cu- 
mulative abortions in percentages. | 


Table I. Clinical characteristics of study groups 


No. 8 8 
Mean age (yr.) 22.4 22.3 
(18-29*) (19-30) 
Mean parity 2.1 1.6 
| (1-4) (1-8) 
Mean duration of gesta- 18.5 18.1 
tion (wk.) (16-22) . (16-22) 
Fluid removed at amnio- 201.3 190.0 
centesis (ml.) (200-210) (130-230) 


* Ranges are given in parentheses. 


were randomized. One group of patients received 
5 mg. of intra-amniotic PGF infused slowly over 
one to two minutes and the other group received 
no further intra-amniotic medications. An intra- 
amniotic polyethylene PE-90 catheter was inserted 
after injection of medication and left in place for 
amniotic fluid sampling as well as for intra-amniotic 
pressure recording. Also, a heparin lock was inserted 
into a peripheral vein for collection of blood samples. 

For both the randomized series patients and the 150 
patients treated with intra-amniotic urea and 5 mg. of 
PGFzx (urea-PGE;4), intravenous oxytocin at 332 mU. 
per minute was employed for three indications: failure 
to abort within 24 hours of intra-amniotic injection for 
patients showing no evidence of labor, four hours after 
spontaneous rupture of membranes in instances of no 
active uterine contractions, and after incomplete abor- 
tion. 

A number of clinical and biochemical parameters 
were determined on all patients in the randomized 
series. The presence or absence of fetal heart tones was 
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cocumented by Doptone examination at 20 minute 
intervals following intra-amniotic injection. Intra- 
amniotic pressure recordings with a pressure trans- 
ducer* and a polygrapht were obtained at least five 
minutes every hour for the first 10 hours following 
intra-amniotic injection. Also, data were collected con- 
cerning injection-abortion intervals, failed procedures, 
incomplete and complete abortions, and complications. 
Failed procedures were defined as instrumental re- 
moval of all products of conception because of failure 
to undergo abortion within 48 hours or because of the 
occurrence of hemorrhage or infection. À complete 
abortion was noninstrumental passage of both fetus 
and placenta within two hours of each other. An in- 
complete abortion was a failure to pass all or part of the 
placenta within two hours of abortion of the fetus. 

Amniotic fluid samples for determination of urea ni- 
trogen, alpha fetoprotein (AFP), PGF, and prosta- 
glandin metabolites were collected at the following 
times: immediately prior to intra-amniotic injection 
and at 15 minutes and one, four, eight, 12, and 24 
hours after intra-amniotic injection. Blood samples for 
determination of serum sodium, potassium, chloride, 
carbon dioxide-combining power (CO), urea, nitro- 
gen, PGFig, prostaglandin metabolites, and AFP were 
alsc obtained at the same time intervals. 

Serum was assayed for sodium, potassium, chloride, 
CO;, and urea nitrogen by the Division of Clinical Lab- 
oratories of The Johns Hopkins Hospital. Amniotic 
fluid urea nitrogen was determined with a blood urea 
nitrogen kit} after a dilution of the amniotic fluid that 
would give a value that was within the working range of 
the standard curve was determined. The serum AFP 
concentration was determined by a method described 
by Waldmann and MclIntire.® 

The immunoassay method for measuring PGFha and 
prostaglandin metabolites and the results obtained for 
these patients are the subject of a separate report.’ 

Statistical significance between the two groups was 
tested with the use of Student's t test. When timed 
samples were taken, two-factor (time and treatment) 
analysis of variance was employed and the F test was 
used to test the significance of main effects and de- 
talled comparisons. A total of eight patients in each 
group was required in order to show a statistically 
significant difference in injection-abortion intervals be- 
tween the two study groups in the randomized series 
(P < 0.05). 

In a series of 150 nulliparous and multiparous pa- 
tients who were treated with intra-amniotic urea and 5 


*Statham Instruments, Inc., Oxnard, California. 
tModel 260, Brush Instruments Div., Cleveland, Ohio. 
iHa-leco, Philadelphia, Pennsylvania. 
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Table II. Characteristics of abortion 





Hours after intra-amniotic injection 


Urea and PGF,;, for midtrimester abortion 819 








Injection-abortion interval (hr.) 15.5 5 2.8" 28.8 + 4.2 <.05 
| (3.8-28.01) (6.3-31.8) 
Spontaneous rudture of membranes (hr.) 7.8 + 2.6 19.3 + 4.2 <.001 
(2.3-24.8) (6.3-31.8) 
Loss of fetal heart tone 18+ .4 1.72 .8 N.S. 
a (0.3-3.2) - (0.3-7.0) 
* Means + standard >rrors. 
+ Ranges are given in parentheses. 
t Not significant at the 5 per cent probability level. 
Table III. Effect of treatment of uterine activity 
Hours after treatment 
Tone (mm. Hg) Urea 5.9 X 0.8 5.8+0.9 . 8.6 + 1.2 6.7+ 24 
Urea + PGE;, 11.4 + 0.9* 15.45 22T 16.3 € 1.12 15:856 72:8 
Frequency (contraczion/hr.) Urea 0 0 26.2 + 9.5 20.1 + 7.0 
Urea + PGFog 0 87.1 + 6.84 60.8 + 6.1% 62.0 + 15.6 
IIUP (mm. Hg : mia./min.) Urea 5o se hel 6.0 + 1.1 9.7 + 1.8 84+ 3.1 
Urea + PGFog 11.9 + 1.04 202 -221 23.2 + l.4t 21.9+ 3.5* 
*P « 0.05. 
+P < 0.01. ` 
+P < 0.001. 


mg. of PGFEs, the following data were collected: 
injection-abortion intervals, failures, complete and in- 
complete abortions and complications. 


Results 


Randomized ser-es. 

Clinical characteristics of the randomized group. Table I 
characterized the two groups of patients. There was no 
significant differenze observed between any of the pa- 
rameters. 

Characterization of abortion. The mean injection- 
abortion interval, üme of spontaneous rupture of the 
membranes, and the hour of fetal heart tone loss are 
given in Table II. The injection-abortion interval with 
its associated rupture of membranes was significantly 
shorter in the urea-PGFog-treated group. The fetal 


heart tones in both patient groups were lost early in the 


procedure. 

Fig. 1 displays the cumulative per cent of abortions at 
five-hour intervals after intra-anmiotic injection for the 
two groups of pzetients. Eighty-six per cent of the 
urea-PGFEs4 patients were aborted within 25 hours in 
contrast to the group receiving urea alone in which 
only 25 per cent were aborted within the same time 
interval. 

Table III depicts uterine tone, contraction fre- 
quency, and integrated intrauterine pressure (IIUP) 
for the two study groups. Uterine tone and the IIUP 


were significantly higher in the group receiving urea- 
PGF2q as compared to those treated with urea alone at 
every point of measurement. Before contractions were 
observed, the IIUP was equivalent to the uterine tone. 
One hour after intra-amniotic injection, contractions 
had begun in the urea-PGFso-treated patients but not 
in patients receiving urea alone. | 

In the urea-PGFoq-treated group, two patients failed 
to pass the placenta within two hours of abortion and 
they underwent curettage. In addition, one patient 
underwent curettage because of persistent bleeding 
and another, because of fever at the time of abortion. 
In the group treated with urea alone, seven patients 
underwent curettage. In four, curettage was undertak- 
en because of failure to pass the placenta and in three, 
because of: failure to deliver the complete placenta. 

In the urea-PGFog-treated group, because of ab- 
sence of labor, four patients were given oxytocin four 
hours following membrane rupture and two patients 
were given oxytocin 24 hours after intra-amniotic in- 
jection. In the group treated with urea alone, all pa- 
tients received oxytocin. Five patients received oxyto- 
cin because of absence of labor 24 hours after intra- 
amniotic injection, one patient, following membrane 
rupture, and two patients had oxytocin started follow- 
ing incomplete abortion. 

Laboratory results. | 

SERUM ELECTROLYTES. The mean serum electrolytes 
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Fig. 2. Amniotic fluid urea nitrogen following intra-amniotic 
injection of 80 Gm. of urea. Co = Concentration extrapolated 
to time zero. d% = half life. Ordinate is plotted logarith mic- 
ally. 
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Fig. 3. Serum urea nitrogen following intra-amniotic injection 
of 80 Gm. of urea with and without 5 mg. of PGFoq. «- - -e 
Represents concentrations in one patient who experiencec an 
intravascular injection of urea. | 


are summarized in Table IV. There were no significant 
alterations in the serum sodium, potassium, and CO, 
values. Both treatment groups demonstrated decreases 
(P « 0.05) in serum chloride at 12 hours compared 
with the initial values. However, at no time was the 
chloride value below levels considered normal in cur 
laboratory. 

UREA NITROGEN DETERMINATIONS. Fig. 2 depicts am- 
niotic fluid levels of urea. As shown, the half life of 
urea in this compartment was approximately three 
hours. No significant difference in urea clearance was 
noted between the two treatment groups. The appar- 
ent intra-amniotic distribution volume for urea was de- 
termined by dividing the dose of urea administered by 
the theoretical concentration at time zero and was 
found to be 725 ml. 

The serum urea nitrogen determinations for the two 
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treatment groups are given in Fig. 3. The additional 
curve documents the serum urea nitrogen levels of one 
patient in the urea-PGEsa-treated group who experi- 
enced an inadvertent intravascular injection of urea 
(see "Complications"). As is characteristic of intra- 
amniotic urea infusions, values increased to a maxi- 
mum at four hours and gradually returned toward 
pre-injection values. No significant differences existed 
between the two treatment groups. 

AFP DETERMINATIONS. Table V presents the AFP de- 
terminations in amniotic fluid and plasma in micro- 
grams and nanograms per milliliter, respectively. 
There was a progressive increase in amniotic fluid and 
plasma AFP following intra-amniotic injection. There 
were no significant differences observed between the 
two treatment groups for either plasma or amniotic 
Huid values. At the time of disappearance of fetal 
heart tones in both groups, no significant elevations 
in amniotic fluid AFP were found. Similarly, at the 
time of abortion, no differences were noted in se- 
rum AFP levels between the two treatment groups. 

Comblications. 

IMMEDIATE. There were no failures in the urea- 
PGFE;,-treated group, but one patient in the group 
treated with urea alone underwent vaginal evacuation 
because of hemorrhage prior to abortion. The hemor- 
rhage was attributed to partial separation of the 
placenta. 

The amounts of estimated blood loss (mean + 
S.E.M.) for the two treatment groups were 239 + 76 
ml. and 466 + 118,ml., respectively, for the groups re- 
ceiving urea-PGFeq and urea alone. However, this dif- 
ference in blood loss was not statistically significant. 
One patient in the urea-PGFy_—-treated group and 
three patients in the group treated with urea alone 
experienced blood losses in excess of 500 ml. However, 
no patient in this study received transfusion. 

Emesis occurred in five of the urea-PGFoa treated 
group and three of the those receiving urea alone. 
Only one patient experienced diarrhea in the urea- 
PGFoa-treated group and no patient experienced 
diarrhea in the group given urea alone. Of note was 
the finding that emesis in the urea-PGFza—treated pa- 
tients appeared to occur at the time of significantly 
increased uterine tone and contraction frequency 
whereas in the group treated with urea alone emesis 
occurred at approximately 20 hours and did not ap- 
pear to coincide with increased uterine tone. 

One patient experienced an inadvertent intravascu- 
lar spill. During infusion of urea, the patient noted a 
burning sensation in the pelvis and complained of feel- 
ing warm. At this point, the operator noted loss of free 
flow of amniotic fluid from the amniocentesis needle. 
After re-establishment of free fiow, the remaining urea 
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Table IV. Serum blood, chemistry determinations following induction of abortion with urea or urea + PG Eos 
Hours after injection 
a IGI 24 
Sodium (mEq./L.) 
Urea 138.9 + 1.3 136.1 + 0.7 13 7.5:2 1:2 136.6 + 03. .186.4 € 0:8 135.9 € 0.6 137.0 + 1.9 
Urea + 137.8 + 0.8 137.1 +0.8 ` 136.8 + 0.7 137.9: 1.8  . 136.4 0.5 135.4 + 1.4 136.8 + 1.7 
PG Fax ! d i Qt ` 
Potassium (mEq/L.) 
Urea 3.87 +0.13 3.83 +0.10 3.98 +0.14 ` 8.88 + 0.14 3.67 + 0.09 3.75 + 0.09 3.87 + 0.09 
Urea + 3.93 + 0.16 ^ 3.83 + 0.09 3.78 + 0.08. 3.89 +0.17. . 8.61 + 0.10 3.60 + 0.13 3.53 + 0.19 
PGFE , X . . l i ui 
Chloride (mEq. IL.) IE Rc T ' ! 
Urea 104.4+0.7 | 108.8 + 0.7 102.8 + 1.5 103.8 + 0.5 102.1 + 0.4 101.5* + 0.7 103.7 + 0.8 
Urea + 102.5 + 1.0 104.) € I.I 104.3 + 0.9 103.1 + 0.8 - -101.8 £ 0.8 101.3* + 0.3 101.4 + 1.3 
PGF : . 
CO2 (mEq. IL.) e E 
Urea | 24.0 + 0.7 22.8 + 0.4 23.3 + 1.4 23.0 + 0.7 - 22.5 +0.7 21.7 + 0.9 23.1 € 0.5 
Urea + 23.6- 0.8 23.4 + 0.6 23.0 + 0.8 22.9 * 1.0  :/22.0 € 1.0 23.2 + 0.9 21.0 + 1.0 
|" PGER l 
*Time 12 versus 0: p < 0.05 by F test. 
Table V. AFP'in amniotic fluid and plasma 2o induction of abortion with urea or urea + PGE;o 
. Hours after injection 
[Tw IT [3 1 3— " 
Amniotic fluid (ughnl.) 
Urea 17.8 + 3.4* 5.9 +, 85 13.9* 3.5 448+ 48 59.0+ 94 685+ 9.4 — 
Urea + PGFoa 118+ 26 105+ 38 lll1z 2.2 251+ ..6.0 441+ 13.8 650+ 26.9 — 
Plasma (ng. ml.) l l D E l l 
Urea - 52 +16 73 +34 227 +81 380 + 92 602 +105 532 +107 1,351 + 352 
Urea + PGF 37 + 10 42 + 6 +17 422 +118 677 +172 . 875 + 229 1,568 + 233 





*Mean x standard error of the mean. 


was administered and 5 mg. of PGFoa was then given. 
The patient’s symptoms disappeared within 10 min- 
utes. The patient aborted uneventfully, 1.7 hours after 
initial injection. The associated serum urea levels are 
present in Fig. 3. | 


A 23-year-old patient, para 3, without a history of - 


`- epilepsy, in the urez-PGF;4-treated group convulsed 
. approximately 30 minutes after injection of urea and 
PGFoa- The convulsion was grand mal in nature and 
lasted one minute. There was no urinary or fecal in- 
continence or tongu2 biting but the patient was de- 


pressed after the seizure. The only other physical ab- . 


normality was mild bradycardia. Serum electrolytes in 
blood samples drawn immediately following the injec- 
tion of the abortifacient were within normal limits and 
the serum urea level was 6 mg. per cent. An electrocar- 


' diogram demonstrated a second-degree heart block~ 


with Wenckebach's phenomenon. Án electroencepha- 
logram demonstrated a focus of abnormal discharge 
in the left anterior cerebral area.. The patient was 
treated with atropine which converted the cardiac 
rhythm to a normal sinus rhythm. Thé patient aborted 


completely approximately four'hours after initial injec- 
tion and was discharged on the fourth hospital day to. 
be fóllowed in the Neurology Clinic. 

One patient in the urea-PGFE;4-treated group devel- 


oped fever four hours after abortion. Since an ex- 
= trauterine site of infection could not be documented, © 


curettage was performed and the patient was treated 
with parenteral antibiotics. She became afebrile within 


24 hours and was discharged on the third hospital day 


receiving oral antibiotics. Endometrial cultures were 
positive for group A beta hemolytic streptococci. 
‘DELAYED. No delayed complications or réadmissions : 


' to the hospital occurred in either group. 


Series of 150 urea-PGF 24 (5 mg.)-treated patients. 


L4 . at t ^ . A * - 
., The injection-abortion intervals, clinical outcome, and 


complicatións of this patient group are presented in 


Table VI and compared to 180 patients receiving urea- 


| PGFiq (10 mg). 


Comment . 


The randomized series demonstrates that utilization 
of 5 mg. of PGFoa with 80 Gm. of urea achieves a mean 


; 
j ey e 
» 
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Table VI. injection-abortion intervals and clinical 
outcome ot urea plus 5 mg. of PGFre 





Nulliparous | Multiparous 





patients 

No. To 82 68 
Injection-abortion interval (hr.) 18.4 + 1.0* — 16.4  1.1* 
Complete abortion (%) 66.0 60.0 
Incomplete abortion (96) 34.0 40.0 
Failures (96) 1.2 0.0 
Hemorrhaget (96) 6.1 10.3 
Infectiont (76) 2.4 1.5 
Cervical laceration$ (96) _ 1.2 0.0 
Gastrointestinal (%) 

Nausea and vomiting 72.0 53.0 

Diarrhea 0.0 0.0 


*Mean + standard error of mean. 
tBlood loss in excess of 500 ml. No transfusions required. 


#Treatment with antibiotics for presumed endometritis as 
either inpatient or outpatient. 


§Laceration was a 2 cm. vertical laceration. 


Table VII. Comparison of urea plus 10 mg. of 
PGFza with urea plus 5 mg of PGEs, 


Urea + 10 mg. | Urea + 5 mg. 
PGF oa PGF 













No. 180 150 
Injection-abortion interval 16.3 + 0.7 17.5 + 0.7 
(hr). 
Complete abortion (96) 55.0 63.0 
Incomplete abortion (96) 45.0 37.0 
Failure (96) 0.6 0.7 
Hemorrhaget (96) 7.8 10.1 
Infectiont (96) 6.7 2.0 
Cervical laceration (96) 8.38 0.7 
Gastrointestinal (96) 
Nausea and vomiting 70.0 63.0 
Diarrhea L4 0.0 





*Data from reference 3, 
tBlood loss in excess of 500 ml. No transfusions required. 


Treatment with antibiotics for presumed endometritis as 
either inpatient or outpatient. 


8A total of six lacerations: two transverse and four vertical. 


injection-abortion interval that is less than 24 hours. 
Use of PGFEs, resulted in an earlier onset and a greater 
frequency of contractions when compared to hyper- 
osmolar urea only. Furthermore, tone and IIUP 
were also greater in the urea-PGFE;e-treated group. 
The greater uterine activity in this group was associ- 
ated with the occurrence of early rupture of the mem- 
branes and shorter injection-abortion intervals when 
compared to the group treated with urea alone: Since it 
was thought that oxytocin should be used in the ab- 
sence of labor 24 hours after intra-amniotic injection or 
after membrane rupture in order to minimize the risk 
of endometritis or salpingitis, which mav be associated 
with prolonged injection-abortion intervals, intrave- 
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nous oxytocin still was required for a significant pro- 


$ 


portion of patients. However, the total time of oxy- : 


tocin infusion is usually less than that found 


with urea-oxytocin as previously reported," ? thus 


reducing the risk of fluid and electrolyte imbalance 
associated with this medication. As demonstrated in 
the current study, serum electrolytes showed very 
little change. 

In amniotic fluid, urea has a half life of approxi- 
mately three hours. The apparent volume of distribu- 
tion was 725 ml., a volume much greater than the total 
volume of amniotic fluid in midtrimester gestations. It 
is theorized that urea most likely is rapidly distributed 
to the fetus with a much slower relative uptake by the 
mother. Such findings have been documented in 
pharmacokinetic studies in the rhesus monkey.* Fur- 
thermore, urea uptake is probably toxic to the fetus 
since fetal heart tones disappeared prior to appearance 
of significant contractions. AFP changes in -amniotic 
fluid and plasma found in this study substantiate a case 
report of progressively increasing AFP levels in 
hyperosmolar urea-induced abortion.? 

It has been previously shown that mean injection- 
abortion intervals of less than 20 hours can be obtained 
for patients receiving intra-amniotic hyperosmolar 
urea augmented with either 20° or 10 mg. of PGFza*. 
The present study demonstrated that the minimal ef- 
fective dose of PGF, as an augmenting agent with 
intra-amniotic hyperosmolar urea is no more than 5 
mg. The mean injection-abortion interval of less than 
20 hours observed in the eight multiparous patients in 
the urea-PGFoaw group of the randomized series was 
substantiated in the 150 cases in which more than half 
of the patients were nulliparous. Table VII compares 
the previously reported series of cases in which urea 
and 10 mg. of PGF: were utilized to the currently 
reported series? Utilization of 5 mg. of PGFoa as an 
augmenting agent does not appear to be associated 
with an increased occurrence of failures or complica- 
tions. The only complication that may be decreased 
with this reduced dosage of PGFea appears to be cervi- 
cal laceration. In order for this finding to be substan- 
tiated, a larger number of patients will require study. 
However, elimination of posterior cervical laceration 
or detachment as well as vertical laceration in associa- 
tion with midtrimester abortion would be a significant 
improvement. 

Urea has recently been approved by the United 
States Food and Drug Administration as an abortifa- 
cient. However, its effective use requires an augment- 
ing agent. This study suggests that 5 mg. of PGFoe 
serves that role when administered intra-amniotically 
in the manner described. Other factors of importance 
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would include a coacentrated urea solution approach- 
' ing 60 per cent, removal of amniotic fluid in volumes 
greater than 100 ml., and utilization of intravenous 
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oxytocin for the indications and: at the dosage levels 
described. 
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Discussion 


DR. LAWRENCE HESTER, Charleston, South Caro- 
lina. The number of elective abortions in the United 
States probably exceeds one million per year,' of 
which approximately 15 per cent are done in the 
second trimester or midtrimester? It is also a fact 
that midtrimester interruption of pregnancy is associ- 
ated with increased maternal mortality and morbidity 
rates. The death-to-case ratio for legal abortion is 
0.4/100,000 for gestations of eight weeks or less 
and increases to 1€.7/100,000 for pregnancies of 
16 to 20 weeks’ gestation? Thus, in terms of risk of 
death, legal abortion, even in the midtrimester, is a 
relatively safe procedure when compared with such 
commonly performed operations as tonsillectomy 
or appendectomy, which have a  death-to-case 
ratio of 5/100,000 and 352/100,000 procedures, 
respectively. From the standpoint of maternal mor- 
tality and morbidity rates as well as fiscal and other 
considerations, publicity should be given to the safety 
of first-trimester abortion. Hence, those with unwanted 
pregnancies could have an abortion by suction curet- 
tage, with midtrimeste- abortion performed for medi- 
cal or genetic reasons. In 1974, in Japan and Denmark, 
3.2 and 2.7 per cent, respectively, of all abortions 
were performed during the midtrimester.? If we could 
reduce the number of midtrimester abortions in the 
United States to 3 per cent, then approximately 30,000 
would be done yearly. What a saving in hospital beds! 
What a saving in morey! What a saving in psychic 
trauma! What a saving of physician's time and frayed 
nerves! 

Dr King's studies showed that the combination of 
urea 4nd PGE is effective in inducing midtrimester 
abortions in less than 20 hours. Also, he showed that 
there were no significant alterations in serum electro- 
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lytes even though both treatment groups demonstrated 
decreases in serum chloride at 12 hours as compared 
with initial values. 

It is noted that in the urea-PGFs;o-treated group, six 
of the eight patients received oxytocin augmentation 
prior to abortion, whereas in the group receiving urea 
alone six patients also received oxytocin augmentation 
prior to abortion. However, in the urea-PGEso group 
four of eight patients (50 per cent) received oxytocin 
following rupture of the membranes as compared to 
only one patient (16.5 per cent) in the group receiving 
urea alone. Dr. King's study showed that in the urea- 
PGFoa-treated group the injection-abortion interval 
was significantly shorter, 18.3 hours as compared 
with 28.8 hours in the group receiving urea : lone. 
However, spontaneous rupture of the membranes 
occurred 7.8 hours after urea-PGFoq injection and 
19.3 hours after intra-amniotic injection of urea 
alone, with abortion occurring approximately 10 
hours later in both groups. Thus, it appears thet 
the. injection-abortion interval of 18.3 hours may oc- 
cur because of early spontaneous rupture of the 
membranes in the urea-PGE;4 group followed by oxy- 
tocin augmentation. Could Dr. King tell us if this pat- 
tern of early membrane rupture followed by oxytocin 
augmentation was present in the other studies involv- 
ing urea and 10 mg. of PGFow or urea and 5 mg. of 
PGFoq? Also, does he believe that oxytocin augmen- 
tation significantly decreases the injection-abortion 
interval in the urea-PCFEs4 groups? 

The complications of midtrimester abortion include 


gastrointestinal side effects, uterine hemorrhage, in- 


fection, respiratory and cardiovascular problems, and 
grand mal seizures; maternal death occurs rarely. In 
addition, uterine rupture and cervical laceration do 
occur as a result of the increased uterine tone and the 
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integrated contractile force. The late complication of 
incompetence of the cervix or endocervix associated 


“with midtrimester abortion should be appearing in our 


m 


clinics. Could Dr. King inform us of the experience at 
The Johns Hopkins Medical Institutions with endocer- 
vical or cervical incompetence associated with 
therapeutic interruption of pregnancy, particularly re- 
lated to midtrimester abortion? 

Dr. King’s studies reinforce my belief that mid- 
trimester abortion should be reserved for medical or 
genetic indications. As obstetricians-gynecologists we 
should encourage and participate actively in sex educa- 
tion, including contraceptive advice, in our schools. It 
is hoped that with time the number of unacceptable or 
unwanted pregnancies will be decreased. In case there 
is contraceptive or social failure, the "unacceptable" 
pregnancy should be terminated before the twelfth 
week of gestation by suction curettage. 
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DR. BURKMAN (Closing). I certainly think none of us 
would argue with the comment that there is a need to 
reduce the frequency of midtrimester elective abor- 
tions in this country. With legalization in 1973, about 
20 per cent of the elective abortions were of the mid- 
trimester variety. This figure has been reduced to 
about 10 to 12 per cent, but again, as mentioned, this 
converts to about 100,000 women annually requiring 
the procedure in this country. 

Unfortunately, most of these women are young, 
primigravid patients and constitute a high-risk group. 

One would welcome any approach to reduce the re- 
quirement for midtrimester abortion. I think, however, 
we will reach a number that is irreducible, and there 
will still be a need for safe, efficacious procedures for 
handling these patients. 

Regarding the use of oxytocin and rupture of the 
membranes, we selected this study design in order to 
compare the results with previous studies which uti- 
lized 10 or 20 mg. of PGFea. However, early spontane- 
ous rupture of the membranes may indeed explain 
some of the reduced injection-abortion intervals in the 
patients. 

Does oxytocin augmentation increase the injection- 


abortion interval? I think it does not. Currently we are . 


undertaking a study where we will withhold oxytocin 
until 24 hours and eliminate the use of oxytocin follow- 
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ing membrane rupture. Therefore, this modification 
should answer that question. 
What is the frequency of late or midtrimester abor- 


tion as a long-term sequela of cervical laceration . 


following these procedures? I think this question is 
unanswered at this point in time. The rates of both 
laceration and later spontaneous abortion vary highly 
from center to center and are dependent upon 
whether patients were examined routinely after abor- 
tion to detect these lacerations. 

Our rate of laceration is from 1 to 3 per cent, de- 
pending on the procedure, and there does not seem to 
be a common denominator at this point in time to 
identify patients at risk or to explain the occurrence 
physiologically. I think it is still too early to determine 
how many cervical complications will occur in the fu- 
ture since most of these patients have not yet experi- 
enced a subsequent pregnancy. However, I think that 
patients who undergo midtrimester abortion and have 
this complication will require close follow-up. 

Regarding the abortion of live fetuses, to our knowl- 
edge there has only been one abortion of a live fetus in 
association with the administration of urea in this coun- 
trv. Of the patients from our center over the past sev- 
eral years, which now involve a number in excess of 
1,900, we have never had abortion of a live fetus. I 
think this supports the contention that the use of urea 


.amnioinfusion may be the method of choice in preg- 


nancies of 18 to 22 weeks. 

Regarding studies suggesting that dilatation and 
evacuation may be a safer procedure, when compared 
with saline, prostaglandin, or urea, most of the data 
come from a study by the Center for Disease Control, 
based on material from 32 different centers, which 
ended in June, 1975. 

This was not a well-designed clinical trial. Patients 
were not assigned at random to different methods of 
abortion and more importantly, the methodology var- 
ied. In addition, the management of complications 
from center to center showed a wide degree of varia- 
tion. 

Furthermore, study groups had a wide variation in 
numbers of patients studied. For instance, there were 
approximately 1,200 patients in the prostaglandin 


group compared to approximately 10,000 iri the saline 


category. 

Many of the complications such as fever, infection, 
and hemorrhage were placed into large groups for the 
purpose of analysis and comparison. 

I think it would be important to examine a stratifica- 
tion of the particular complications before anyone can 
really draw any significant conclusions. 

Therefore, there is a need for some type of prospec- 
tive study to determine whether dilatation and evac- 
uation are better than our current methods. 
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. UTERINE HAM ORRHAGE. 


THAT floodings,' which arife us 
thefe two different caufes, which I will 
diftinguifh b y the .names of accidental" 
and. unacoidable, ‘though: they may ap- 

" pear exaéily fimilar in their firft fymp- 

- ‘toms, fhould terminate very differently, 
if left to nature, affifled only by the pal- - 
liatiig means. before mentioned, cannot 
feem flrange ; nor can it bc a doubt that 

. of. thefe two kinds of floodings, only 
one of them, namely, that w. hihi 1S pro- 
duced by an accidental feparation of the 3 
Placenta. can be relieved by the ufe of 
thefe palliatives ; ; and that the other, in 
which the Placenta is fixed to the Os 
Uteri, and the flooding i is therefore w- `E > 
avoidable, cannot polli ibly be fuppreffcd | | 


~ 
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by any other method. whatever, than 

the timely removal of the contents of 

the womb: for fuppofing the difcharge 

to-be fora while rellr ained by bleeding, 
medicine, cool air, &c. it will inevit- ' 

ably return when nature is fo far TECO- 

* vered as again to bring on labor:in the * 

` firft cafe, if the Hamorrhage have been | 

t Serres by the ule of the above means, 


L3 we 


a 


| 
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_ Mr. Rigby, a surgeon of Norwich, first differentiated 

between abruptio placentae. (accidental hemorrhage) 
and placenta previa (unavoidable hemorrhage). He 
wrote: "No circumstance that attends parturition, ex- 





poses women to so much danger, as profuse Haemor-' | 


rhages from the ‘Uterus, towards the latter end of 


pregnancy, and in the time of labor; the art of midwif- . 


ery is likewise, in no instance, more at a loss in the use 
of nfeans for the relief of the patient; an enquiry into 
the causes of them, and an attempt to improve the 
practice in such cases, cannot, therefore, be useless." 


= 


Rigby then considered contemporary views of etiology 
and noted, “A knowledge of the true causes that pro- 
duce floodings, will give us all the information, which I 


have considered as the first requisite towards an im- 


provement in the practice; for though it has been little 


noticed. by those who have written upon the subject, 


they certainly arise from two very different causes, 
which are very different in the danger they produce, 
and which require a very opposite method of treat- 
ment.” He correctly observed that ". . .no bleeding of 
consequence enough to deserve consideration, ever 
comes from. . . (the cervix or vagina) and that, which 
is the object of the present enquiry, always proceeds: 
from the Uterus. . The separation of the Placenta 
from the Uterus; before the delivery of the child, and 
the consequent opening of its vessels, must, therefore, 

be looked upon as the proximate cause of every con- ' 


a siderable discharge of blood from the womb at that 


time: but this premature separation of it may be pro- 
duced by very:different causes, and itis a knowledge of 
this difference that will, in my opinion, remove the 
difficulty of ascertaining the reason, why the same ap- 
parent complaint should, very often, so widely differ in 
its termination, and at the. same time remove also the 
uncertainty of treating it. There is no particular part of 
the Uterus; to which nature seems constantly and uni- .- 
formly to.fix the Placenta, it is nevertheless, for the 


most part, so, situated, that if the woman be healthy, 


. and no accident befall her, it does not separate till the 


full term of pregnancy, nor then before the entire ex- 


<,- pulsion of the child, after which it becomes disengaged 


` from the Uterus, and is thrown off, making room for 


its entire contraction, which shutting up the mouths of 
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the vessels, effectually prevents any considerable loss of 
blood; for which purpose, it is plain, it must be fixed to 
some part of the womb which does not dilate during 


labor, namely, to the fundus or sides of it. In this case, 
then, when a flooding : comes on before the delivery of 
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the child, it is obvious, that the separation of the 
Placenta must be owing to some accidental circum- 
stance, to violence done to the Uterus by blows, or falls, 
to some peculiar laxity of the uterine vessels from bad- 
ness of habit, or fever, or to the influence of the 
passions of the mind suddenly excited, such as fear, 
anger, etc.” Rigby taught that “accidental flooding” 
should be treated conservatively, “. . .if the patient be 
properly managed, nature will, for the most part, ter- 
minate the labor safely, without any manual assistance 
of the surgeon." However, the treatment would not 
suffice for cases of "unavoidable flooding." He de- 
scribed bow this developed. "But from the uncertainty, 
with which, (as before observed) nature fixes the 
Placenta to the Uterus, it may happen to be so situated, 
that when the full term of pregnancy is arrived, and 
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labor begins, a flooding necessarily accompanies it, and 
without the intervention of any of the above accidental 
circumstances; that is, when it is fixed to the part of the 
womb which always dilates as labor advances, namely, 
the Collum and Os Uteri, in which case, it is very cer- 
tain that the Placenta cannot, as before described, re- 
main secure till the expulsion of the child, but must of 
necessity, be separated from it, in proportion as the 
Uterus opens, and, by that means an Haemorrhage 
must unavoidably be produced." Rigby concluded with 
44 case reports, 14 of “unavoidable” and 30 of “acci- 
dental" flooding. No maternal deaths occurred among. 
the cases of "accidental" bleeding; however, there were 
five deaths among the cases of “unavoidable” flooding. 
It was not until 1814, at the age of 67, that Rigby took 
his degree in medicine. 


First Annual Postgraduate Course on Advances 
in Obstetrics and Gynecology 


The First Annual Postgraduate Course on Advances 
in Obstetrics and Gynecology will be held February 
15-17, 1978, at the Scottsdale Hilton Hotel, Scottsdale, 
Arizona. The Course is co-sponsored by the Pheonix 
Obstetric/Gynecologic Society and the Department of 
Obstetrics and Gynecology, Maricopa County General 
Hospital. 

For further information contact: Dr. John V. Kelly, 
Chairman, Department of Obstetrics and Gynecology, 
Maricopa County General Hospital, 2601 E. Roosevelt, 
Phoenix, Arizona 85008. Telephone: (602) 267-5444. 


Fourteenth E. C. Hamblen Symposium in 
Perinatal Medicine 


The Fourteenth Annual E. C. Hamblen Symposium 
in perinatal Medicine will be held February 24-25, 
1978, at Duke University Medical Center, Durham, 
North Carolina 27710. 

For information write: Carlyle Crenshaw, Jr., M.D., 
Box 3358, Duke University Medical Center, Durham, 
North Carolina 27710. 


What's New in Obstetrics and Gynecology 


The Department of Obstetrics and Gynecology, In- 
diana University School of Medicine, announces 
"What's New in Obstetrics and Gynecology," a short 
course, scheduled for May 10-11, 1978. 

For further information contact: John Roscoe, In- 
diana University School of Medicine, 1100 W. Michi- 
gan St., Indianapolis, Indiana 46202. 


Request for Informal Proposals on 
Contraceptive Research and Development 


The Program for Applied Research on Fertility Reg- 
ulation (PARFR) at Northwestern University, Chicago, 
Illinois, is soliciting informal proposals from foreign 
and United States institutions for "Applied Research" 
projects in the field of fertility control. Proposals incor- 
porating new ideas, techniques, and procedures, with 
the objective of developing new or improved methods 
of fertility control appropriate for use in developing 
countries, will receive priority consideration. PARFR's 
interest in contraception includes the full range of 
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fertility control methods—hormonal and other phar- 
macologic agents, mechanical, and surgical. Contracep- 
tive methods proposed for research support should be 
close to the stage of clinical applicability, although 
projects could include laboratory, animal, and/or 
human investigation. 

Further information can be obtained by writing or 
calling: Director of Administration, Program for Ap- 
plied Research on Fertility Regulation, 1040 Passavant 
Pavilion, 303 E. Superior St., Chicago, Illinois 60611. 
Telephone: (312) 649-2990. 


Withdrawal of "Foundation Prize Thesis" award 


The American Association of Obstetricians and 
Gynecologists Foundation announces that it is with- 
drawing its "Foundation Prize Thesis" award for the 
year 1978 and withdraws its announcement of this 
award, published in the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY (129: 353, 1977). 


The American College of Cryosurgery 


On June 10, 1977. a new society was organized— The 
American College of Cryosurgery. The purpose of the 
College is to foster and promote present knowledge in 
clinical cryosurgery and the use of sophisticated in- 
strumentation and cryogenic temperatures for the de- 
struction of unwanted tissue. 

The American College of Cryosurgery is open to all 
physicians, surgeons, scientists, veterinarians, and en- 
gineers. For information regarding membership or ac- 
tivities of the Society, write to: James M. Ozenberger, 
M.D., President, 18 W. Main St., Boston Post Rd., Clin- 
ton, Connecticut 06413. 


Eastern Student Research Forum: Call for 
abstracts 


Abstracts are requested for the Eastern Student Re- 
search Forum, to be held at the University of Miami 
School of Medicine, February 5-7, 1978. Deadline for 
submission of abstracts is December 1, 1977. Excel- 
lence in Research Awards and other categorical awards 
will be made. The Forum is open to all medical and 
graduate students. 

For further information contact: ESRF, P.O. Box 
520875, Biscayne Annex, Miami, Florida 33152. Tele- 
phone: (305) 547-6791. 
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Ninth World Congress of Gynecology and 
Obstetrics 


The Ninth World Congress of Gynecology and 
Obstetrics will be presented October 25-31, 1979, at the 
NHK Hall (opening ceremony), Hotel New Otani, To- 
kyo, Japan. 

For information write to: Secretariat, [Xth World 
Congress of Gynecology and Obstetrics, c/o Simul In- 
ternational, Inc., Kowa Bldg. No. 9, 1-8-10, Akasaka, 
Minato-ku, Tokyo 107, Japan. Telephone: (03) 582- 
4224. Cable: SIMULCONFER. 


Gynecological Urology Seminar 


The Gynecological Urology Seminar will be held 
March 9 and 10, 1978, at the Airport Marina Hotel, 
Los Angeles, California. Female Incontinence, In- 
fections, Urodynamics, Urethral Syndrome, and Sur- 
gical Techniques will be discussed. 

For information write to: Gvnecological Urology 
Seminar, c/o Joseph J. Kaufman, M.D., UCLA Medical 
Center, Division of Urology, Los Angeles, California 
90024. 


Lalor Foundation Research Fellowship Program 
for 1978 


The Lalor Foundation has announced its 1978 pro- 
gram of postdoctorate grants for research in special 
areas of mammalian reproductive physiology. 

The Foundation will make grants up to $14,500 each 
to qualified tax-exempt institutions for conduct of ap- 
proved projects up to one year. Foreign institutions can 
in general achieve similar eligibility. 

The applicant institution has the obligation and 
freedom to make its own designation of a Lalor Fellow 
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for cenduct of the research from among its own per- 
sonnel or elsewhere. The Fellow designated should 
have achievement at least equivalent to the Ph.D. or 
M.D. degree. Upper age limit is 35 years. 

Applications are restricted to research projects bear- 
ing on: (1) early amniocentesis in fetal development, or 
alternative approaches to evaluation of fetal dysfunc- 
tion, dysgenic factors, or other disabilities, either con- 
genital or environmentally ascribed, and means toward 
their disposition; (2) cervical and uterine physiology 
and phenomena of basic or potential relevancy to 
pregnancy interruption, particularly for second- 
trimester termination; (3) biochemistry and other 
phenomena of uterine gestation in the marsupial as 
may concern or be applied to events in the pregnancy 
of primates. 

Forms and details for institution application are 
available from: The Lalor Foundation, 4400 Lancaster 
Pike, Wilmington, Delaware 19805. Deadline for filing 
is January 15, 1978. Appointments will be announced 
March 15, 1978. 


Oral examination for The American Board of 
Obstetrics and Gynecology, Inc. 


If you passed the written examination on or before 
June 30, 1976, you should be eligible to apply for the 
oral examination to be held in 1978-1979. The appro- 
priate forms and current bulletin may be obtained by 
writing to the office of the Secretary at the address 
shown below in November-December of 1977. The 
deadline date for the receipt of applications in the 
office of the secretary is February 28, 1978. James A. 
Merrill, M.D., Secretary-Treasurer, The American 
Board of Obstetrics and Gynecology, Inc., 711 Stanton 
Young Blvd., Oklahoma City, Oklahoma 73104. 
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UP-TO-DATE 
BOOKS! 


... four new titles to help 
keep you informed 


TEXTBOOK OF GYNECOLOGY. Edited and with contribu- 
tions by RUSSELL RAMON de ALVAREZ, M.D., Temple = 
University School of Medicine, Philadelphia, Pennsyl- - 
vania. (31 Contributors). The focus of this book, its wide 
range of topics, and its high-calibre contributors make 
this a fine addition to the gynecologic literature. Its main 
emphasis is on recent findings, concepts and methods of 
diagnosis and treatment. Topics include: gynecologic 
cytology, developmental anomalies, endocrinology, infer- 
tility, family planning, psychosomatic and psychosexual 
problems, ectopic pregnancy, abortion, neoplasms (ra- 
diation therapy and chemotherapy), and gynecologic sur- 
gery. 546 pp. (7 x 10), illus., 1977, $42.50. 


INFECTION IN THE FEMALE. By WILLIAM J. LEDGER, 
M.D., University of Southern California School of Medi- 
cine, Los Angeles. An excellent clinical review of the cur- 
rent status of infectious disease in obstetric and gyne- 
cologic patients. The text initially reviews the available 
laboratory techniques and then demonstrates a clinical 
approach to febrile patients with either hospital or com- 
munity acquired infections. The difficulties of making a 
correct diagnosis are stressed, and differential diagnosis 
of the febrile patient is detailed. Special chapters discuss 
proper utilization of the clinical microbiology laboratory, 
proper collection of specimens, and evaluation of infec- 
tious morbidity in women. 240 pp., illus., 1977, $12.00. 


Examine any book on 14 day ap- 
proval. Just send your order to Lea 
& Febiger, 600 South Washington 
Square, Philadelphia, Pa. 19106 


LEA & FEBIGER 


Washington Square/Philadelphia, Pa./19106 








A report on continuing Roche research... - 


LATEST DATA: 9hi/- 
ACUTE NONGESTRUC 


ROCHE RECOINFIANTS: 








High efficacy level of Gantrisin (sulfisoxazole) in urinary tract 


infections* 


As part of its continuing research and evaluation of its products, Roche 
Laboratories has reconfirmed just how effective Gantrisin is in treating acute 
cystitis. In this recent study, 91% to 93% of 286 patients had sterile urine or 
clear culture. The percentage varied according to the criterion. (See clinical 


chart.) | 


Impressive safety of Gantrisin (sulfisoxazole) in most UTI 


patients 


Throughout three decades of experience, Gantrisin has displayed an excel- 
lent safety profile that has helped to make it the leading sulfonamide in UTI 
therapy. Side effects are usually mild and easily reversible. Severe adverse 
reactions have occurred, although rarely, so it is recommended that adequate 
fluid intake be maintained and frequent CBC's and urinalyses with microscopic 


examination be performed during therapy. 


*Data on file, Medical Department, Hoffmann-La Roche Inc., Nutley, New Jersey 07110 


Before prescribing, please consult complete product in- 
formation, a summary of which follows: 


Indications: Nonobstructed urinary tract infections (mainly 
Cystitis, pyelitis, pyelonephritis) due to susceptible organisms 
(usually E. coli, Klebsiella- Aerobacter, staphylococcus, 

P. mirabilis, P. vulgaris). IMPORTANT NOTE: In vitro sensitivity 
tests not always reliable; must be coordinated with bac- 
teriological and clinical response. Add aminobenzoic acid to 
follow-up culture media. Increasing frequency of resistant or- 
ganisms limits usefulness of antibacterial agents, especially in 
chronic and recurrent urinary infections. Maximum safe total 
sulfonamide blood level, 20 mg/100 ml; measure levels as 
variations may occur. 


Contraindications: Hypersensitivity to sulfonamides; infants 


less than 2 months of age; pregnancy at term and during the 
nursing period. 

Warnings: Safety in pregnancy not established. Do not use 
for Group A beta-hemolytic streptococcal infections, as 
sequelae (rheumatic fever, glomerulonephritis) are not pre- 
vented. Deaths reported from hypersensitivity reactions, 
agranulocytosis, aplastic anemia and other blood dyscrasias. 
Sore throat, fever, pallor, purpura or jaundice -may.be-early 
indications of serious blood disorders. CBC and uripalysis 
with careful microscopic examination should be performed 
frequently. 

Precautions: Use cautiously in patients with impaired renal 
or hepatic function, severe allergy or bronchial asthma. 
Hemolysis, frequently dose-related, may occur in glucose-6- 
phosphate dehydrogenase-deficient patients. Maintain ade- 


EFFECTIVENESS IN 
CYSTITIS 


-In clinical evaluation Gantrisin (sulfisoxazole) 
demonstrated 91% to 93% effectiveness 
against the most common urinary tract pathogens 
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DP Froid 


sulfisoxazole/ Roche 


4 to 8 tablets (0.5 Gm each) stat; 2 to 4 tablets q.i.d. 





quate fluid intake to prevent crystalluria and stone formation. phrosis with oliguria and anna: Periarteritis nodosa and L.E. 
Adverse Reactions: Blood dyscrasias: Agranulocytosis, phenomenon have occurred. Due to certain chemical similari- 
-aplastic anemia, thrombocytopenia, leukopenia, hemolytic ties with some goitrogens, diuretics (acetazolamide, 

anemia, purpura, hypoprothrombinemia and methemo- thiazides) and oral hypoglycemic agents, sulfonamides have 
lobinemia; Allergic reactions: Erythema multiforme caused rare instances of goiter production, diuresis and hy- 

aaben syndrome), generalized skin eruptions, poglycemia as well as thyroid malignancies in rats following 

epidermal necrolysis, urticaria, serum sickness, pruritus, ex- long-term administration. Cross-sensitivity with these agents 

foliative dermatitis, anaphylactoid reactions, periorbital may exist. z | 

edema, conjunctival and scleral injection, photosensitization, Supplied: Gantrisin (sulfisoxazole) 0.5 Gm tablets. 


, arthralgia and allergic myocarditis; Gastrointestinal reactions: 

Nausea, emesis, abdominal pains, hepatitis, diarrhea, 

anorexia, pancreatitis and stomatitis; C.N.S. reactions: Roche Laboratories 

Headache, peripheral neuritis, mental depression, convul- Division of Hoffmann-La Roche Inc. 
sions, ataxia, hallucinations, tinnitus, vertigo and insomnia; Nutley, New Jersey 07110 
Miscellarreous reactions: Drug fever, chills and toxic ne- 





Lethal to monilia 





IN MONILIASIS 





Gentle to patients 





BETADINE Microbicides 
Vaginitis Regimen 


High cure rate...rapid symptomatic relief 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 
Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 


VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 

a 


Purdue Frederick 


See adjoining page for brief summary. 
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TEn UMUR... 
BETADINE: Douche Kit 


* For douching in the BETADINE Microbicides Vaginitis 
Regimen, g can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag or 
bulb syringe. 





BETADINE Douche Kit contains: 
(1) BETADINE Douche concentrate for making the 
douche solution 
(2) On squeezable, plastic syringe 
tt 


(3) Anatomically-correct cannula 

(4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
upto the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 


Based on a review of this drug by the National 
Academy of Sciences — National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 


in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 





Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 
© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
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She's looking to you for answers.” 
Reassure her. 


Sat-L6oll-- 


in use for over 10 years | 


Saf-T-Coil is an IUD found comparable to the “pill” in use effectiveness. ? 
Five-year study? — 27,712 insertions — 541,248 women/months of use: 


@ a low 0.8% in situ pregnancy rate e 11.9% expulsion rate 
€ high 80% continuation rate e 8.096 removal rate 





Subsequently, the investigators made Saf-T-Coil their “device of first choice." 


1. Caraway, A.F.: Florida's Experience with an Intrauterine Device for the Nulliparous Patient. Presented at the Interna- 
tional Family Planning Research Association Meeting, Palm Springs, California, October 21, 1974. i 
2. Caraway, A.F. and Vaughn, B.J.: J. Reprod. Med. 10:170, April 1973. : 


Life table data — 46,721 women/months 
Clinical trials were conducted with Saf-T-Coil in which use effectiveness was determined 
as follows for parous women, as tabulated by the life table method.*-7 This experience is 
based on 46,721 women/months of use including 4,231 women who completed 1: 
12 months of use and 1,842 women who completed 24 months of use. Rates are expressed - 
as events per 100 women through 12 and 24 months of use. 


12 Months 24 Months 
Pregnancy 2.4 (0.42-2.8) 3.1 (0.42-3.8) 
Expulsion 18.3 (7.8-29.0) 18.8 (9.0-21.5) 
Medical Removal 15.6(4.8-18.7). 23.2 (9.0-27.0) 
Continuation Rate 70.4 (55.2-88.0) 59.8 (57.0-81.5) 


3. Hayes, O.].: A Clinical Evaluation of the Intrauterine Device for Control of Conception. South. Med. J. 66:254, Feb. 1973. 
4. Laufe, L.E.. etal.: An Evaluation of the Use-effectiveness of the Saf-T-Coil in Private Practice. Contraception 9:23 1974. 

5. Solish, G.I. and Majzlin, G.: The iy re Spring IUCD. Presented at the Sixth Annual Meeting of the Am. Assoc. of 
Planned Parenthood Physicians, Apr. 16-17, 1968. | | 

6. Tietze, C. and Lewitt, $.: Evaluation of Intrauterine Devices: Ninth Progress Report of the Cooperative Statistical 
Program Studies in Family Planning. A Publication of the Population Council, No. 55, 1970. | 

7 Tie, C.: Report of a New IUD: The Double Coil. Advances in Planned Parenthood, 111:85, 1967. 


Three Saf-T-Coil sizes ensure contraceptive effectiveness throughout her reproductive 
years: Saf-T-Coil Nullip 25-S for the nulliparous and young woman, Saf-T-Coil 32-S for 
the primiparous woman and Saf-T-Coil 33-S for the multiparous woman. 


Every Saf-T-Coil is made of inert plastic with no copper additives. And with every 
Saf-T-Coil — Saf- I-Sound-- the sterile, disposable intrauterine probe that helps make 
fitting easier and more accurate. 


Caution: Federal law restricts this product to sale bv or on the order of a physician. 

Contraindications: Should not be used in: pregnancy or suspicion of pem abnormalities of the uterus resulting in 
distortion of the uterine cavity; acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease; post- 
partum endometritis or infected abortion in the past three months; known or suspected uterine or cervical malignancy 
including unresolved, abnormal “Pap” smear; genital bleeding of unknown etiology; untreated acute cervicitis until 
infection is controlled. 
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C ; g "U intrauterine , 
R L copper contraceptiv 


A practical nonhormonal 
alternative to "the Pill” 


Pregnancy Rates for Various Contraceptive Methods Cu-7 intrauterine copper contraceptive 
(per 100 woman-years) 









" E Pregnancy, Expulsion and Removal for Pain or Bleeding 
The Pill? (|. | | | | 3tolessthan 1* Expressed as Events per 100 Women per Year of Use3 


WD |. | | | A 6 to less than 1 Reason for First Year Second Year Third Year 



















Discontinuing Parous Nulliparous —— ParousNulliparous ^ Parous Nulliparous 
Diaphragm (with spermicidal creme or gel) 20to 2 involuntary 
1.9 . ; ; i 

Condom. — . . —. .. .. . .. . 96003 | ota 57 80 15 17 10 08 
Rhythm 47 to less than 1 pe e 5.6 34 37 ed 35 

——M M À— À—MM—— ain i 6.0 1.8 2.9 1.9 4.4 
a iene pr i MERE. E ; Note: These are not cumulative life-table rates. 

res JO OF I Ore -n O l i ; : 
va g 8 Pregnancies, expulsions and medical removals include those 
omethod  — 80to60 resulting from improper insertion. The highest incidences of 


expulsions and removals for cramps and bleeding occur within 
six months of insertion. It is essential that the person inserting 
the Cu-7 be thoroughly familiar with the proper insertion 
technique. 


These figures vary widely because people differ in sexual activity, in 
motivation and in how well they use each method. Effective use requires 
more effort, willpower and cooperation by both partners than taking a 
single pill every day or occasionally iere, for an te thread. 

H | dertake th rt lly. 
—— nae G aaah taal References: 1. Population Reports, Series H, No. 2 (May) 1974; 
Pregnancy rates for IUDs (including medicated and nonmedicated intra- Series I, No. 1 (June) 1974; Series B, No. 2(Jan.) 1975; Series H, 


uterine devices), as well as for other methods except "the Pill)’ were derived No. 3 (Jan.) 1975; Series H, No. 4 (Jan.) 1976; Publ. Population 
from collected literature reports. Information Program, Geo. Washington U. Medical Center, 


M ae Washington, D.C. 2. Federal Register, Vol. 41 (236) Dec. 7, 1976: 
Oral Contraceptives: Oral Contraceptive Drug Products.3. Extracted from data on 


50 mcg. or more of mestranol_________less than 1 

35 mcg. or more of ethinyl estradiol less than 1 file at Searle Laboratories (May 8, 1977). 
20 to 35 mcg. of ethinyl estradiol ___somewhat more than 1 to 2 

“mini-pill” (progestogen only) — | approximately 3 


The recommended technique for accurate 
fundal placement minimizes cramps, 
bleeding, expulsions (even pregnancies). 


Your Searle representative is proud to offer 
these educational materials to help you to improve 
your insertion technique: 


Pelvic models and *demonstrator" copper sevens 
for practice use. The model allows insertion errors 
to be noted at once for on-the-spot correction. 


Instructional film clearly and concisely delineates 
the insertion procedure and, with animated 
sequences, shows the results of errors and how 
they may be avoided. 


Patient booklets present facts that your patient will 
need to help her make an informed choice regard- 
ing this contraceptive method. Additionally, they 
answer many questions arising after the insertion. 

Your representative offers a patient log for the 
chronologic recording of insertions to aid in the 
recall of patients for reexamination or for, replace- 
ments, plus form letters for notifying patients when 
it is time for them to have their copper sevens ° 
replaced. 


Searle Laboratories 
SEARLE Division of G.D. Searle & Co 


Box 5110, Chicago, Illinois 60680 7B1 





Cu-7* intrauterine copper contraceptive 
Description 
The plastic component of thegCu-7 is composed of pharmaceutical grade 
polypropylene homopolymer ‘with barium sulfate odded to render it 
radiopaque. its shape opproximotes the number 7. It is substantially 
smaller thon previously ovailable intrauterine devices; the vertical 
dimension measures 36 mm. and the horizontal, 26 mm 
Coiled around the vertical limb is a pure, virgin electrolytic copper wire 
providing 200mm* of exposed copper surface area. A polypropylene 
retrieval thread is fastened to the free end of the vertical limb of the Cu-7 
The Cu-7 is supplied with o simple tubular polypropyiene inserter All 





components ore sterile 


Mode of Action 
Available dota indicate that the contraceptive effectiveness of the Cu-7 
is enhanced by a minute quantity of copper released continuously from 
the coiled copper into the uterine cavity 

The exoct mechanism by which metollic copper enhances the contra- 
ceptive effect of an IUD hos not been conclusively demonstrated. Various 
hypotheses have been advanced, the most common being that copper 
placed in the uterus interferes with enzymatic or other processes thot 
regulate blastocyst implantation 

Animal studies suggest thot copper moy ploy an additional role by 
reduction of sperm tronsport within the uterine environment 


indication and Usage 
an | 


ho 


The Cu is indicoted for contraception 


Contraindications 

The Cu-7 should not be inserted when ony of the following conditions 
exist: pregnancy or suspicion of pregnancy; abnormalities of the uterus 
resulting in distortion of the uterine cavity; ocute pelvic inflammatory 
diseose or a history of repeated pelvic inflammatory disease; postpartum 
endometritis or infected abortion in the past three months; known or 
suspected uterine or cervicol disease such as hyperplosio or carcinoma 
including unresolved, abnormal "Pap" smear; vaginal bleeding of un- 
known etiology; untreated acute cervicitis until infection is controlled 
diagnosed Wilsons disease; known or suspected allergy to copper 
previous ectopic pregnancy, and significant anemia 





Pregnancy: (o) Long-term effects. The long-term effects on the off- 
spring of the presence of copper in the uterus when pregnancy occurs 
with the Cu-7 ore unknown 

b) Septic abortion. Reports have indicated an increased incidence of 
septic abortion associated in some instances with septicemio, septic 
shock and death in patients becoming pregnant with an IUD in place 
Most of these reports hove been associated with the mid-trimester of 
pregnancy. In some cases, the initial symptoms have been insidious and 
not easily recognized. If pregnancy should occur with o Cu-7 in situ, the 
Cu-7 should be removed if the thread is visible or, if removal proves to t 
or would be difficult, interruption of the pregnancy should be considered 
and offered to the patient as on option, beoring in mind thot the risks 
associated with an elective abortion increase with gestational age 

c) !inugtior of pregnancy If the patient chooses to continue the 








pregnancy and the Cu-7 remains in situ, she must be warned of the 
ncreased risk of spontaneous abortion and the increased risk of sepsis 
including death. The patient must be closely observed and she must be 
advised to report immediately all abnormal symptoms, such as flu-like 
syndrome, fever, abdominal cramping ond pain, bleeding, or vagina 
discharge, becouse generalized symptoms of septicemia may be 
nsidious 


-y: (0) A pregnancy which occurs with on IUD in situ 
s more likely to be ectopic than o pregnancy occurring without on IUD 
Therefore, patients who become pregnant while using a Cu- should be 
corefully evoluated for the possibility of on ectopic pregnancy 

b) Special attention should be directed to patients with delayed 
menses, slight metrorchogio and/or unilateral pelvic pain, and to those 
patients who wish to interrupt a pregnancy occurring in the presence 
of a CuJ. to determine whether ectopic pregnancy hos occurred 





c infection: An increased risk of pelvic inflammatory disease 

-igted with the use of IUDs hos been reported. While unconfirmed 
this risk appears to be greatest for young women who are nulliparous 
and/or who have a multiplicity of sexual partners. Solpingitis con result 
in tubal damage and occlusion, thereby threatening future fertility 
Therefore, it is recommended that patients be tought to look for 
symptoms of pelvic inflammatory disease. T 








The decision to use on IUD 
in o particular case must be made by the physicion ond patient with the 
consideration of a possible deleterious effect on future fertility 

Pelvic infection may occur with a Cu in situ and ot times result in 
the development of *ubo-ovarion abscesses or genero! peritonitis. The 
symptoms of pelvic infection include: new development of menstrual 
jisorders (prolonged or heavy bleeding), abnormol vaginal discharge 
abdominal or pelvic pain, dyspareunia, fever. The symptoms ore es 
pecially significant if they occur following the first two or three cycles 
after insertion. Appropriate oerobic ond anaerobic bacteriologic studies 
should be done ond antibiotic therapy initiated promptly. If the infection 
does not show marked clinicol improvement within 24 to 48 hours, the 
Cu-7 should be removed ond the continuing treatment reassessed on the 
bosis of the results of culture and sensitivity tests 


4. Embedment: Partial penetration or lodging of the Cu-7 in the en- 
dometrium or myometrium con result in a difficult removal This moy 
occur more frequently in smoller uteri. (See removal instructions.) 


Cu-7, usuolly during insertions into 


patients sooner thon two months after abortion or delivery or in uterine 
ovities too smoll for the Cu-7. The possibility of perforation must be 
kept in mind during insertion and at the time of any subsequent examina- 
tion. If perforation occurs, laparotomy or laparoscopy should be per- 
formed as soon as medicolly feasible and the Cu-7 removed. Abdominal 
adhesions, intestinal penetration, intestinal obstruction, and local 
nflammatory reaction with abscess formation and erosion of adjacent 
viscera may result if the Cu-7 is left in the peritoneal cavity 





6. Medical diathermy The use of medical diathermy (short-wave and 
microwave) in o patient with o metol-containing IUD moy cause heat 
Wury' to the surrounding tissue. Therefore, medical diathermy to the 
ybdominol and socro! oreas should not be used on potients using a Cu 


7. Effects of copper: Additional amounts of copper available to the body 
om the 7 may precipitate symptoms in women with undiagnosed 
Wilson's disease. The incidence of Wilson's disease is 1 in 200,000 


Precautions 

|. Patient counseling. Prior to the insertion the physician, nurse, or other 
trained heolth professional must provide the patient with the Patient 
Brochure. The patient should be given the opportunity to read the 
brochure and discuss fully any questions she may have concerning the 





Cu4 os well os other methods of contraception 
2. Patient evaluation and clinico! considerations. (a) A complete medica 
history should be obtained to determine conditions that might influence 
the selection of on IUD. A physical examination should include a pelvic 
examination, “Pap” smear, gonorrheo culture and, if indicated, appropri- 
ate tests for other forms of venereo! disease. The physician should 
determine that thefpotient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to 
determine the degree of potency of the endocervical cong! and the 
internal os, and the direction and depth of the uterine cavity. Exercise 
core to avoid perforation with the sound. DO NOT USE THE Cu-7 
INSERTION INSTRUMENT AS A SOUND. In occasional cases, severe 
cervical stenosis may be encountered. Do not use excessive force to 
overcome this resistance 

The uterus usually sounds to a deoth of 6 to 8 cm. Insertion of a Cu-7 

into o uterine covity measuring less than 6.5 cm. by sounding moy 
crease the incidence of pain, bleeding, partial or complete expulsion, 
perforation, ond possibly pregnancy 

d) To reduce the possibility of insertion in the presence of an existing 
undetermined pregnancy, the optimal time for insertion is the latter part 








of the menstrual flow or one or two days thereafter. The Cu-7 should not 
be inserted post partum or post abortion until involution of the uterus 
is complete. The incidence of perforation and expulsion is greater if 
involution is not complete 

It is, however, necessary to place the Cu as high os possible within 
the uterine cavity to help avoid partial or complete expulsion that could 
result in pregnancy 

Since the Cu-7 represents a different design in intrauterine controcep- 
tion, physicians are cautioned thot it is imperative for them to become 
thoroughly familior with the instructions for use before attempting 
placement of the Cu-7 

e) IUDs should be used with caution in those patients who have an 
anemia or o history of menorrhogio or hypermenorrheo Patients 
experiencing menorrhagia and/or metrorrhagia following IUD insertion 
moy be ot risk for the development of hypochromic microcytic anemia 
Also, IUDs should be used with caution in patients receiving anti- 
coaguiants or having o coagulopatny 

f) Syncope, bradycardio or other neurovascular episodes may occur 
during insertion or removal of IUDs, especially in patients with o 
previous disposition to these conditions 

g) Patients with valvular or congenital heart disease are more prone 
to develop subacute bacterial endocarditis than potients who do not 
have valvular or congenital heart disease. Use of an IUD in these patients 
may represent a potentiol source of septic embol 

h) Use of an IUD in those patients with acute cervicitis should be 
postponed until proper treatment hos cleared up the infection 

i) Since the Cu7 may be partially or completely expelled, patients 
should be reexamined and evaluated shortly ofter the first postinsertior 
menses. but definitely within three months after insertion. Thereafter 
gnnuol examination with appropriate medical and laboratory evaluation 
should be carried out. The Cu-7 should be replaced every three years 

i} The patient should be told that some bleeding or cramps may occur 
juring the first few weeks after insertion, but if these symptoms continue 
or are severe she should report them to her physician. She should be 
instructed on how to check after eoch menstrual period to make certain 
that the thread still protrudes from the cervix ond cautioned that there 
s no contraceptive protection if the Cu-7 hos been expelled. She should 
also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a 
partial expulsion occurs, removol is indicated and o new Cu-7 may be 
inserted. The patient should be told to return within three years for 
removal of the Cu-7 and for replocement if desired 

(k) A copper-induced urticariol allergic skin reoction may develop in 
women using a copper-containing IUD. If symptoms of such on ollergic 
respogse occur, the patient should be instructed to tell the consulting 
physician that o copper-containing device I$ being used 

The Cu-7 should be removed for the following medical reasons 

menorrhagia and/or metrorrhagia producing significant anemia; uncon- 
trolled pelvic infection; introctoble pain often aggravated by inter- 
course, dyspareunia; pregnancy, if the thread is visible; endometrial 
or cervical malignancy; uterine or cervical perforation; or any indication 
of portiol expulsion 

(m) If the retrieval thread cannot be visualized it may hove retracted 
nto the uterus or have been broken off, or the Cu-7 may have been 
expelled. Localization usually may be made by feeling with o probe f 
not, x-ray or sonography can be used. When the physician elects to 
recover à Cu7 with the thread not visible, the removal instructions 
should be considered 

n) If any potient with o Cu suddenly develops overt clinical 
hepatitis or abnormal liver function tests, appropriate diagnostic pro- 
cedures should be initiated 


Adverse Reoctions 

erforations of uterus and cervix have occurred. Perforation into the 
abdomen hos been followed by abdominal adhesions, intestina! pene- 
tration, intestinal obstruction, local inflammatory reaction with abscess 
formation and erosion of adjocent viscera. Pregnancy has occurred with 
the Cu7 in situ and when the Cu-7 has been partially or completely 
expelled 

The incidence of spontaneous abortion, when conception occurs with 
intrauterine devices in situ, appears to be increased over that in unpro- 
tected women. Insertion cramping, usually of no more than o few seconds 
duration, may occur; however, some women may experience residual 
cramping for several hours or even days. Intermenstrua! spotting or 
bleeding or prolonged or increased menstrual flow may occur 

Pelvic infection including salpingitis with tubal domoge or occlusion 
has been reported. This may result in future infertility. Complete or 
partial expulsion of the Cu-7 may sometimes occur, particularly in those 
patients with uteri measuring less than 6.5 cm. by sounding. Urticarial 
allergic skin reaction may occur. The following complaints have also 
been reported with IUDs although their relation to the Cu-7 has not been 
estoblished: amenorrhea or delayed menses, backoches, cervical 
erosion, cystic masses in the pelvis, vaginitis, leg pain or soreness 
weight loss or gain, nervousness, dyspareunia cystitis, endometritis, 
septic abortion, septicemio, leukorrheo, ectopic pregnancy difficult 
removol, uterine embedment, anemia, pain, neurovascular episodes 
ncluding bradycardia ond syncope secondary to insertion, dys- 
menorrhea, and fragmentation of the IUD 


Directions for Use 
The Cu is to be placed within the uterine covity. See the Procedure for 
Insertion for two insertion techniques 

The small diameter of the Cu facilitates easy insertion in nulligravid- 
ous and nulliparous, os well os parous women The optimo! time of 
insertion is during the latter port of the menstrual flow or one or two days 
thereofter. The cervical canol is relatively more potent ot this time, and 
there is little chance that the patient may be pregnant 

Present information indicates that efficacy is retained for 36 months 
There is no evidence that contraceptive efficacy decreoses with time up 
to three years of use, but until adequate data indicating a longer effective 
ife become available, the Cu7 must be removed within 36 months from 
the date of insertion and a new one inserted if desired. If partial ex- 
pulsion occurs, removal is indicated, ond o new Cu may be inserted 
Removal of the Cu-7 may also be indicated in the event of heovy or 
persistent bleeding 

The physician should become thoroughly fomiliar with the instructions 
for use before attempting insertion or removol of the Cu-7 


Clinical Studies 
Different event rotes have been reported with the use of different 
ntrauterine contraceptives. Inasmuch as these rates are usually derived 
rom seporate studies conducted by different investigators in several 
population groups, a comparison cannot be made with precision. Even in 
jifferent studies with the same controceptive, considerably different 
otes ore likely to be obtained because of differing characteristics of the 
study popülation. Furthermore, event rotes per unit of time tend to be 
ower as clinical experience is expanded, possibly due to retention in the 

nical study of those patients who occept the treatment regimen, not 
having discontinued due to adverse reactions or pregnancy, so thot those 
remaining in the study were those less susceptible. In clinicol trials of 
the Cu conducted by Seorle Laboratories, use effectiveness wos 
jetermined os follows for porous and nulliparous women, as tabulated 
by the life table method. (Rotes are expressed os cumulative events 
per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 399,054 woman-months of use, in 
cluding 12 months for 11,852 women, 24 months for 8,309, and 36 
months for 3,885 










12 Months 
Porous Nulliperous| Porous Nulliporous | Porous Nulliporous 
Pregnancy 1.9 1.6 2.9 3.4 3.3 
E xpu sion 5.7 8.0 ).3 9.6 
Medical removal 10.7 3.7 28 


Lontmuation 


How Supplied ] 
Available in cartons of 6 and boxes of 30 and 100 sterile units (Cu-7 with 
an inserter) and sufficient patient leoflets and identification cords 





Please see complete product labeling for insertion and removal 
techniques 


flexible, 
accurate, 
easy-to-read, 
disposable 


intrauterine 
sound 


e small diameter 
Same diameter as the Cu-7" intra- 
uterine copper contraceptive — 
only 3 mm. to facilitate sounding 
of even nulliparas with little 
patient distress. 


e As flexible as the inserter with 
Cu-7 inside. 


e accurate and legible 
After insertion of sound to the 
fundus, push the slide to the cervix, 
lift the proximal end of the slide to 
“lock” it in place on the sound; 
remove the sound and read the 
precise depth in centimeters at the 
pointer in the window of the slide. 


See your Searle representative 
for a demonstration. It will be worth 
your while to place your first order 
with your surgical supply house 
through a representative, who will 
make you a one-time introductory 
offer. Mark-7 is available in single- 


use units, packaged sterile in 
12s and 30s. 


Mark-7 


brand of disposable intrauterine sound 


SEARLE | Searle Laboratories 
Division of G.D. Searle & Co 
Box 5110, Chicago, Illinois 60680 





Bacteroides 


may be implicated 

in a number of clinical situations, 
including... 

e Septic abortions 

e deep wounds 

e bacteremia 

+ metastatic or other abscesses in association 


with thromboembolic phenomena 


Sensitivity testing is always 
recommended prior to instituting 
therapy with Chloromycetin 
(chloramphenicol). However, in 
some situations, it may be neces- 
sary to administer Chloromycetin 
before sensitivity tests have been 
compileted. 


Bacteroides are the most prevalent 
microbial flora of man. They are 
anaerobic, aero-intolerant, non- 
sporeforming, nonmotile, gram- 
negative bacilli. They most often 
appear in mixed infections, and are 
‘highly opportunistic. Further, they 
are very difficult to culture. 


Under normal conditions, bacte- 
roides are benign. But in infectious 
situations they can be extremely 
virulent. 


Fortunately, most bacteroides 
infections are susceptible to 
Chloromycetin (chlorampheni- 

col) therapy. Yet, all too often their 
presence goes undetected. So 
today, many authorities recommend 
early—and vigorous—treatment 
with Chloromycetin when the 
clinical impression suggests that a 
Bacteroides infection is present. 


Chloromycetin must be used only 
in those serious infections for 
which less potentially dangerous 


e 
drugs are ineffective or 
contraindicated. 


But when bacteroides a.e impli- 
cated, Chloromycetin (chloram- 
phenicol) therapy may well be the 
conservative course. For, in such 
situations, the benefits-to-risk ratio 
with Chloromycetinis verv favorable. 


See next page for full prescribing 
information. 





often an indication for 


CHLOROMYCETIN 


(chloramphenicol) Sodium Succinate 





TONS 


5. for intravenous administration 
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Prescri formation —Chloromycetin 
chlorampfienicol) Sodium Succinate 


WARNING 
Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
curred after both short-term and prolonged 
therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 


Indications section. It must not be used in the 


treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 

enia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 

TENDED FOR INTRAVENOUS USE ONLY. IT HAS 

BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 

GIVEN INTRAMUSCULARLY. 

1. Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 

3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as soon as practicable. 

DESCRIPTION 
Chloramphenicol is an antibiotic that is clinically use- 


= ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
. effects when less potentially hazardous therapeutic 


agents are ineffective or contraindicated. Sensitivity 
testing is essential to determine its indicated use, but 
may be performed concurrently with therapy initiated 


- On clinical impression that one of the indicated condi- 
. tions exists (see Indications section). 


Each gram (10 ml of a 1096 solution) of chloram- 
phenicol sodium succinate contains approximately 52 


. mg (2.25 mEq) of sodium. > 


ACTIONS AND PHARMACOLOGY 


In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 


positive bacteria and is active in vitro against rickett- 


sias, the lymphogranuloma-psittacosis group, and Vibrio 


 cholerae. |t is particularly active against Salmonella 
— typhi and Hemophilus influenzae. The mode of action 
. is through interference or inhibition of protein syn- 
thesis in intact cells and in cell-free systems. 


Chloramphenicol administered orally is absorbed 


rapidly from the intestinal tract. In controlled studies 
. in adult volunteers using the recommended dosage of 
_ 50 mg/kg/day, a dosage of 1 g every six hours for eight 


doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 


. a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 


Mean serum levels ranged from 8 to 14 mcg/ml over the 


. 48-hour period. Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 6895 to a 


high of 9996 over a three-day period. From 896 to 1296 
of the antibiotic excreted is in the form of free chlor- 


. amphenicol; the remainder consists of microbiolog- 


ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 


- rapidly, most chloramphenicol detected in the blood is 
in the microbiologically active free form. Despite the 


small proportion of unchanged drug excreted in the 


- urine, the concentration of free chloramphenicol is 


relatively high, amounting to several hundred s LAS 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewha: lower 
concentration in cord blood of newborn infants than 


in maternal blood. 
INDICATIONS 

In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. owever, chloramphenicol may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; in vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as possible if less potentially 
dangerous agentis are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 


Tn ` i e [do 
$ "ix zÀ C^ Ju" Rx cC» 
eT en 
L -= 
LM 





~ e n 


"m" 4 
my 


ES 





T - nil e. AT FA aA A P AS P. - 
Ps e - t > jM Re " A ( As ree IT. DA Tu ayer ha. at 
Vitro studies to be effective against a specific 


athogen should be based upon severity of 


p e in- 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 
1. Acute infections caused by S typhi* 
It is not recommended for the routine treatment of 
the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 
accordance with the concepts expressed above. 
a) Salmonella species 
b) H influenzae, specifically meningeal infections 
c) Rickettsia 
d) Lymphogranuloma-psittacosis group 
e) Various gram-negative bacteria causing bacte- 
tomta; meningitis, or other serious gram-negative infec- 
f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*In the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to 'essen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatmant of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
Vm i 4 potential toxic effects on the fetus (gray syn- 

rome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
m carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 

1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia. throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the ervthroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 


‘of accurate information regarding (1) the size of the 


population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk o* fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis nave 
been reported, usually following long-term therapy. If 
this occurs, the drug should be promptly withdrawn. 
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Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. “Gray Syndrome" 

Toxic reactions including fatalities have occurred in* 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that. 
have been made on these patients: 

a) In most cases, therapy with chloramphenicol had 

been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 

2 abdominal distension with or without emesis; 

2) progressive pallid cyanosis; 

3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 1096 (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 596 dextrose injection. 


Adults DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 

Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), especially when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactions.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and tull- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (In- 
formation available on request.) 


HOW SUPPLIED p 
NDC 0071-1089-10 (Steri-Vial& No. 57) 
Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per millifiter 
(1 g/10 ml). Available in packages of 10 vials. 
CHLOROMYCETIN, brand of chloramphenicol. 
US Pat Off 
PD-JA-1280-2-P (2-75) : 


PARKE, DAVIS & COMPANY. Detroit, Michiaan 48232 
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Forthe special needs of patients 
with hard, dry stools 


Hard, dry stools hurt, and may be hazardous by causing straining. SENOKOT S Tablets offer 
comfortable relief by softening the stool and stimulating its movement. 





Provides standardized senna concentrate, 

a clinically established laxative of choice 

Standardized senna concentrate is a gentle, effective neuroperistaltic stimulant with 
documented effectiveness in thousands of patients. Its virtually colon-specific, gentle, 
predictable action is generally free of side effects at proper dosage levels. 


Provides DSS, the classic stool softener 
DSS in SENOKOT S Tablets complements the laxative effect of standardized senna 
concentrate by “moistening” and softening the stool for smoother and easier passage. 


Comfortable overnight action 
With DSS and standardized senna concentrate, SENOKOT S Tablets provide both softness 





enokot S . 


and stimulation for constipated patients with hard, dry stools. Taken at bedtime SENOKOT S 
Q COPYRIGHT 1976, THE PURDUE FREDERICK COMPANY/NORWALK, CONN. 06856 
(standardized senna concentrate and dioctyl sodium sulfosuccinate ) tablets 


Tablets usually induce predictable, comfortable evacuation the next morning. 
e 99 
the“S” stands for softener 
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—allays anxiety 
—reduces narcotic 
) Surgery requirements 
—and controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 





t 
> 
? 
c 
] 


uo wire Mp ' 


ŢI 
* 


sA © 1977, Pfizer Inc. 












“100 ime 2 ml—50 m " ml and 
25 mg/ml Vials and Isojects? 


preopera tively 
and | 


* allays presurgical anxiety ...allays 
the anxiety that may heighten the 

. perception of postoperative pain 

$ may enhance the effects of analgesics 
^ and reduce narcotic requirements 


controls postoperative emesis 


vital signs are seldom impaired 

i (Involuntary motor activity, includ- 

| . ingrare instances of tremor and 

PUE convulsions, has been reported, 

usually with higher than recommen- 
| ded cad 


Uo -BRIEFSUMMARY 
p | VISTARII* thydrokyzine: hydrochloride) —— — 

Intramuscular Solution/For Intramuscular Use Only 
|. Contraindications: Hypersensitivity to hydroxyzine. The 
C solution for intramuscular use must not be injected 

| subcutaneously, intra-arterially, or intravenously. 

^. Hydroxyzine, when administered to the pregnant 

|^ mouse, rat, and rabbit; induced fetal abnormalities in the 
5 ratat doses substantially above the human therapeutic . 
5s Tange. Clinical data in human beings are inadequate. Until 
«5 adequate data are available to establish safety in early 
STR pregnancy, hydroxyzine i is contraindicated during this 


(eon period. 
Precautions: HYDROXYZINE MAY. POTENTIATE THE 
ACTION OFC AL NERVOUS SYSTEM DEPRES- 





ooo SANTS SUCH: AS NARCOTICS AND BARBITURATES. 
* In conjunctive use, dosage for these drugs should be 
(decreased as much as 5096. Because drowsiness may occur, 
"patients should be cautioned against driving a car or 
"operating dangerous machinery. The usual precautions 
for intramuscular injection should be followed; soft-tissue 
‘reactions have rarely been reported when proper tech- 
ha been used ydroxyzine intramuscular solution 
[t well within the body of a. relatively 
muse e. Inadvertent subcutaneous i injection may: 
gnificant i tissue darnage. In adults, the. preferred 
ipper outer quadrant of the buttock (i.e., 
, Or the mid-lateral thigh. In children, 
the mid-lateral muscle of the thigh. In infants 
ldren; the upper outer. quadrant of the glu- 
egion: should only be used when: necessary, as in burn 
ts; in order to minimize the possibility of damage to 
iatic nerve. The deltoid area should be used only if 
eveloped, such as in certain adults and older chil- 
and only with caution to avoid radíal nerve injury. 
ctions should not be made in the lower and middle 
s.of theupper arm. Aspir ation is. necessary to help. 
void intravascular injection. 06 
dverse Reactions: Drowsiness may occur; jf so, it is 
sually transitory and may disappear in a fewdaysof . 
ued therapy or upon dosage reduction. Dryness of 
é mouth may occur with higher doses. Involuntary 
otor activity, . including rare. instances of tremor and... 7 
ojnvulsions, has been reported, usually with higher than 2 
comimended dosage. - 
pply: Vistaril thydroxyaisie HCH Intramuscular 
ion: 25 mg/ml —10 ml vial; 50.mg/mi—~—2 ml and 
ml vial; Isoject? 25 mg/ ‘onl and 50 mg/ml, 1 mi fill; 
mg/2-ml, 2 ral fill. 
Military Depot: NSN 6505- 00-052- 3367 (50 mg/ml, 
30 mi vial) 
“VA Depot: NSN 6505-00-052-13678B (50 mg/ml, 
10 ml vial! 
More detailed professional manran ion available on 
fequest. 
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For you . . 2A a new book that contains 
virtually everything you want 
.to know about 


THE SCIENTIFIC JC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES | 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! - 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer. you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no. right’ oe 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts. 


(abstracts, transactions, solicited manuscripts, 


book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, | 
reviewer, or author. See for yourself! _ 


By Lois DeBakey, Ph.D. In collaboration with: Paul E 
Cranetield, M.D., Ph.D.; Ayodhya P. Gupta, M.D. Franz 
d. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H 
Moser, M.D.; d. Roger Porter, Ph. D.; and F. Peter — 
Woodford, Ph.D. August, 1976. 128 pages, Ada 9t - 
Price, $9.95. 
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Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


© Bill me [1 Master Charge * 
O Payment enclosed 
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- Estradiol...the only estrogen necessary 


` in estrogen replacement therapy 


ESTRAGE 











(ESTRADIOL 


1-mg. and 2-mg. 


Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites' —and the major 
estrogen secreted during the reproductive 

life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE.. 
estradiol 


Estradiol was long thought desirable in oral 

estrogen replacement therapy, but adminis- 

tration was not practical owing to erratic 

absorption. With the technique of microniza- 

tion, dependable oral absorption has been 
emonstrated.°*“ 


. the orally effective 





scored tablets 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective’ and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 

necessary for the individual patient to arrive 
at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective ina single dose 
of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 

2. Klopper A: Treatment of infertility and menopausal 
symptoms. Br Med J 2:414—416, Aug 1976. 

3. Callantine MR, Martin PL, Bolding OT, et a/: Micronized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975. 

4. Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and gonadotropin levels following the 
administration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975 


See following page for prescribing information. 
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Warning 


. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
- CARCINOMA. Three independent case control studies have shown an increased risk 
-of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for. prolonged periods.i-3 This risk was independent of the other known risk factors 
[>for endometrial cancer. These studies are further supported by the finding that inci- 
4 dence rates of endometrial! cancer have increased sharply since 1969 in eight 
| different areas of the United States with population based cancer reporting systems, 
t. an increase which may be related to the rapidly expanding use of estrogens durin 
]* the last decade.4 The three case control studies reported that the risk of endometria 
4" cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
bo pisk deni to depend on both duration of treatment! and on estrogen dose3 in 
X view of these findings, when estrogens are used for the treatment of menopausal 
(p symptoms, the lowest dose that will control symptoms should be utilized and 
if- medication should be discontinued as soon as possible. When prolonged treatment 
|| is medically indicated, the patient should be reassessed on at least a semiannual 
|. basis to determine the need for continued therapy. Although the evidence must be 
onsidered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration; it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 
estrogens is important. In al! cases of undiagnosed persistent or recurring abnorma 
“| vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
-[ malignancy. There is no evidence at present that "natural" estrogens are more or 
| less hazardous than "synthetic" estrogens at equiestrogenic doses. 

-|..2, ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
¿f> sex hormones, both estrogens and progestagens. during early pregnancy may 
«seriously damag the offspring. It has been shown that females exposed sn utero to 
: | diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
| later life a form of vaginal or cervical cancer that is ordinarily extremely rareS. This 
i- risk has been estimated as not greater than 4 per 1000 exposures.” Furthermore, a 
«|: high percentage of such exposed women (from 30 to 90 percent) have been found 
- |. to: have vaginal adenosis,3-12 epithelial changes of the vagina and cervix, Although 
-| these changes are histologically benign, it is not known whether they are precursors 
-]:of malignancy. Although similar data are not available with the use of other 
-1e estrogens, it cannot be presumed they would not induce similar changes. Several re- 
-| -ports suggest an association between intrauterine exposure to female sex hormones 
| and congenital anomalies, including congenital heart defects and limb reduction 
1 -defects.3:16 One case control studyié estimated a 4.7-fold increased risk of limb 
f- reduction defects in infants exposed /n utero to sex hormones (oral contraceptives. 
-|- hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
4 abortion). Some of these exposures were very short and involved only a few days of 
{c treatment. The data suggest that the risk of limb reduction defects in exposed 
“| fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
| been used during pregnancy in an attempt to treat threatened or habitual abortion. 
-| There is considerable evidence that estrogens are ineffective for these indications. 
.| cand there is no evidence from well controlled studies that progestagens are effective 
:|- for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
- T nant while taking this drug, she should be apprised of the potential risks to the fetus 
{and the advisability of pregnancy continuation. 













-Clinical Pharmacology — 17 (3-Estradiol is the most potent Anm ic estrogen and, in 
“fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace® has 
“been micronized and demonstrated to be rapidly and effectively absorbed from the 
- gastrointestinal tract. 
- Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
Syroptoms. associated with the menopause. (There is no evidence that estrogens are 
affective for nervous symptoms or depression which might occur during menopause, and 
y should not be used to treat these conditions.) 2. Atr Ari pd 3. Kraurosis 
vae. 4 Female hypogonadism. 5.Female castration. 6, Primary ovarian failure. 
ACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
T er AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
‘ontraindications: Estrogens should not be used in women (or men) with any of the 
ollowing conditions: 1 Known or suspected cancer of the breast except in appropriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
hromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
ders associated with previous estrogen use (except when used in treatment of breast 
prostatic malignancy). 
Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
ometrium in humans, (See Boxed Warning.) At the present time there is no evidence 
hat estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gal bladder 
~ disease in women receiving postmenopausal estrogens.!8 An increased risk of post-sur- 
-gery thromboembolic complications has been reported in users of oral contracep- 
- tives.19.20 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
"resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. orem: should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary artery disease. Benign hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 










































+ povolemic shock, Hepato-celiular carcinoma has also been reported in women taking 


Estratltheony estrogen necessary 
» inestrogen replacement therapy 


EP 


estrogen-containing oral contraceptives 2! The relationship of this malignancy to these 
drugs is not known at this time, There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause? and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear, Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnprmal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted, If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution In pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of sirope, a. increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIH, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregabity c. Increased thyroid binding 
gi (TBG) leading to increased circulating total thyroid hormone, as measured a 

BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. impaired glucose 
tolerance: e. Decreased pregnanediol excretion; f, Reduced response to metyrapone 
test; g Reduced serum folate concentration; h. Increased serum pb dass and 
phospholipid corcentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like syndrome; 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
ad Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
mn HGO 

Overdosage: Serous ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as promptly as possible. Administration 
should be cyclic (e.g. 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication shoulc be made at 3 to 6 month intervals. The usual initial Osee range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro Tace: 
did io The minimal effective dose for maintenanace therapy should be determine 
y titration. 
2. Given desc d Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to contro! presenting symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer end appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 
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When there are reasons 
to recommend 
a vaginal contraceptive... 


recommend experience 
and provep performance. 
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Over thirteen years of proven experience 


High concentration (12.596) of the spermicidal agent 
nonoxynol-9 for reserve spermicidal power 


Immediately effective upon insertion, 
Delfen is ready to protect 


Foam readily conforms to the shape of the vaginal vault — 
helps promote dispersion of active agent throughout 


Foam maintains its integrity to minimize chances of leakage 
Buffered to pH 4.5 — pH does not fluctuate 


Outstandingly stable — Delfen is virtually 
unaffected by temperature and humidity changes 
to offer consistent contraceptive activity 


Simple measured-dose applicator insertion 
is esthetically acceptable to women 


Delfen is pleasantly scented and usually non-irritating 


Economical — costs approximately 15€ per application 
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 Ambulatory Centres: The New 
: Wave In Safe, Quality Health 
Care Facilities. 
 Ambulatory Centres are independ- 
-ent outpatient surgical units, 
which may be "free standing or 
-«hospital-connected; and are de- 
. signed to provide walk-in, walk-out 
service for elective surgical pa- 
tients only. No one stays overnight. 
"The Ambulatory Centre concept 
ds in the vanguard of a growing 
trend in health care services to- 
ward outpatient treatment of a 
"myriad of elective surgical proce- 
. dures, such as: Pediatric and Adult 
"Herniorrhaphy, Hemorrhoidec- 
tomy, D & C, Laparoscopy — Tubal 
Ligation, Cataract Extraction, 
Myringotomy, T & A, Augmenta- 
-tion Mammoplasty, Rhytidectomy, 
Cystoscopy, and many other elec- 
tive procedures. 
Ambulatory Centres do not take 
emergency cases. So, when you 
schedule an O.R., you know your 
cases will not be cancelled or de- 
layed because another patient re- 
.quires emergency surgery. Patient 
emotional trauma is greatly re- 
-duced and no more "bumped" sur- 
- gical appointments for you. 
-< Of equal importance is the kind 
- of treatment patients receive at an 
 Ambulatory Centre. Because the 
Centres specialize in  non- 
.emergency elective surgery, the 
personal care and attention often 
üissing in traditional inpatient 
urgical settings can be provided. 
he atmosphere can be kept warm, 
odern, and comfortable. Patients 
ave less exposure to communica- 
le diseases and nosocomial infec- 
on. All procedures requiring gen- 
ral anesthesia are under the di- 
- rect supervision of a board-certified 
Anesthesiologist. 


Schedule Surgery Anytime. 
Your O.R. Is Ready 
- For Each Procedure. 


-Pre-operative procedures are 































scheduled and completed by Am- 
bulatory Centre personnel. O.R. 
turn-around time is normally only 
15 to 20 minutes. This means 
you, the surgeon, can make more 
efficient use of your time by 
block booking elective surgical 
patients. All post-operative 
patients are contacted by Centre 
nursing personnel. 





Quality Health Care At 
Reduced Costs Pleases 
Patients, Physicians And 
Insurance Companies. 


Because Ambulatory Centre pa- 
tients return home the same day, 
overnight hotel-type charges are 
eliminated. Fees are predeter- 
mined and all-inclusive with the 
exception of the surgeon's fee. 
Compared to hospital inpatient ex- 
pense, a cost savings of up to 60% 
can be realized. 

That 60% savings is something 
the patient, his physician, and his 
insurance company are concerned 
about. As a result, the Ambulatory 
Centre concept has been recognized 
for reimbursement by almost every 
major insurance carrier in the 
country. Many patients may re- 
ceive up to 100% reimbursement 
for the Centres fee, and coverage 
for the Anesthesiologist and Sur- 
geons fee as well. 

Ambulatory Centre costs will 
also be appreciated by patients 
without insurance coverage, and 
those requiring procedures not 
normally covered by insurance. 
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A surgical facility 
designed to let you 
operate when you're 


scheduled to. 
Everytime. 


Ambucare Offers A Full Range 


. Of Services For Ambulatory 


Centre Projects. 


Ambucare International, through 
its planning and development of 
existing facilities, has accumulated 
comprehensive knowledge and ex- 
perience in the design, construc- 
tion, financing and management of 
Ambulatory Centres. 

This expertise which encompas- 
ses site evaluation, feasibility 
studies, certificate of need (when 
necessary), construction, equip- 
ment specification and procure- 
ment, staffing and computer sup- 
ported management programs, is 
available to individuals, groups or 
institutions interested in the Am- 
bulatory Centre Concept. 

If you feel your community 
should be the site of an Ambulatory 
Centre to fulfill quality health care 
needs, Ambucare International can 
be of assistance. Ambucare has 
substantial resources available for 
financing such projects when 
necessary prerequisites are evident 
as to feasibility, need, acceptability, 
accessibility and lack of non- 
duplication of services. 

ou can find out more about Am- 
bulatory Centres by writing or cal- 
ling collect: 


A. David Russell, 

Vice President 

Ambucare International, Inc. 
Franklin International Plaza 
255 Alhambra Circle 

Coral Gables, Florida 33134 
(305) 442-1505 
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Microvivlugic asp ts of | 





fertility. 


The greatest potential for bacterial infection in the female genital tract 


@@ cxists during the fertile years. A large proportion of the potentially pathogenic 
microflora are anaerobic— particularly bacteroides and anaerobic streptococci. 
Isolation and identification present special problems. 





"Pseudo-maturity" 

Sterile at the time of birth, the fe- 
male genitalia begin to develop an 
abundant bacterial flora within 
hours. But this maternally influ- 
enced flora, composed largely of 
the familiar gram-positive lacto- 
bacillus known as Déderlein’s 
bacillus, disappears in just a few 
weeks. The vaginal secretions re- 
vert toward alkalinity and remain 
alkaline until puberty. A varied 
flora of staphylococci, streptococci 
- (except pyogenes), coliforms and 
diphtheroid bacilli is present. 


The healthy mature female 
With the onset of menstruation, 
conditions within the vagina 
change appreciably. For example, 
the glycogen content of the vaginal 
epithelium is markedly increased 
under the influence of ovarian hor- 
mones. This, in turn, encourages 
the proliferation of Dóderlein's 
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bacilli. These lactobacilli create an 
acid environment which limits the 
growth of potential pathogens, and 
the role of lactobacilli in keeping 
the microflora in balance is vital 
throughout a woman's reproduc- 
tive years. 


The normal flora 
— anaerobes predominate Certain 
other bacteria are also seen regu- 


= 
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larly in the vagina. With today's 
improved methods of culturing, it 
has been demonstrated that a large 
proportion of these bacteria are 
anaerobic— notably bacteroides 
and anaerobic streptococci. Other 
microorganisms that may be ob- 
served are the Escherichia coli/ 
Enterobacter aerogenes group of 
coliforms, the anaerobic micro- 
cocci, group B streptococci, entero- 
cocci, diphtheroids, and Hemo- 
philus vaginalis. The presence of 
any of these microorganisms may 
or may not be a matter of etiologic 
importance. 


Disturbing influences — 
balance upset Not all gynecologic 
infections are of endogenous ori- 
gin. Changes in hormonal balance 

— for example, during pregnancy 
—nearly always influence the 
microbiological balance. Both 
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$ the resident bacterial population 
and potential invading pathogens 
^ may be affected. Either may be re- 
sponsible for the occurrence of post- 
partum infections, postabortal 
infections, posthysterectomy infec- 
tions, and the infections that occur 
concurrently with neoplastic dis- 
ease. As pathogens ascend the re- 
productive tract from vagina to 
uterus to tubes, the risk to the 
patient is usually enhanced. 


Forms of infection 
Gynecologists and surgeons alike 
are well acquainted with such in- 
fections: abscesses (whether tubo- 
ovarian, pelvic, vaginal, vulval, or 
Bartholin's gland infection), puer- 
peral sepsis, salpingitis, endome- 
tritis, peritonitis of gynecologic 
origin, vaginal-cuff infection, 
chronic pelvic inflammatory dis- 
ease— with each, the threat of 
possible septicemia. The need for 
immediate surgical intervention 
may be controversial, but certain 
of these infections often represent 
true gynecologic emergencies. 


The problems anaerobes 
pose...culturing Improved cultur- 
ing techniques have demonstrated 
that anaerobes—especially bacte- 
roides and anaerobic streptococci — 
inhabit the vagina, as well as more 
remote genital areas. It has been 


reported that these usually foul- 
odor-producing anaerobic orga- 
nisms may be isolated in three 
out of four cases of infections of 
the genital tract. In one series of 
patients, anaerobes alone were cul- 
tured in 37 percent of the cases. 
Many studies have shown that bac- 
teroides are by far the most com- 
mon of these organisms, but 
anaerobes such as peptococci, pep- 
tostreptococci and other anaerobic 
streptococci are also frequently 
observed. Mixed infections with 
multiple anaerobic species are not 
unusual. 

Today many physicians sus- 
pect that the techniques of obtain- 
ing or incubating the culture may 
be at fault if no anaerobes at all are 
observed. 


A new appreciation of 
pathogenicity Only recently has it 
been realized that anaerobes other 
than clostridia are pathogens of 
major significance in serious infec- 
tions of the female genital tract. 
Exacting methods of culturing 
have helped to establish this. One 
investigation has shown that 44 
percent of all anaerobic isolates 
obtained from a series of 400 pa- 
tients of all types, not just gyne- 
cologic, were associated with 
infection. Bacteroides and anaero- 
bic streptococci were the most 


©1975 THE UPJOHN COMPANY 


prevalent, with clostridia'occur- ' 
ring less frequently. 

Whenever these organisms 
are seen on repeated occasions by 
Gram stain or isolated by culture .. 
— whether alone or combined with 
other bacteria — they should not be 
ignored. 


Therapeutic measures 
Selection of the most appropriate 
antibiotic—or antibiotics—is still 
a problem for the gynecologist in 
many instances, since many of the 
infections he deals with cannot be 
etiologically defined when first | 
observed. Nevertheless, the seri- 
ousness of his patient's condition 
may demand immediate attention. 
Because there are numerous anti- 
biotics effective against just certain 
potential pathogens, the physi- 
cian's problem has been intensi- 
fied. And for one aspect of his prob- 
lem—anaerobic infections— there - 
has been no easy answer. 

Many gynecologists believe 
that, of all infections, these present 
one of today's most serious 
challenges. 


For information on 
ONE ANTIBIOTIC OF SIGNIFICANCE 
in the treatment of serious anaerobic 
infections of the female reproductive 
tract, please turn page. 







































obic organisms {whether they are 
anaerobic cocci or anaerobic gram- 
positive or gram-negative rods). Spe- 
cifically its activity has been estab- 
lished in serious infections of the 
female pelvis and genital tract such as 
idometritis, nongonococcal tubo- 
ovarian abscess, pelvic cellulitis, and 
p stsurgical vaginal-cuff infection 
-aused by susceptible strains of bac- 
teroides, fusobacteria, peptococci, 
peptostreptococci, microaerophilic 
streptococci, or clostridia.* Further- 
i more, Cleocin PO ; has proved SUCCESS- 
ful in. septicemia and in such 
: nongynecologic. conditions as serious 
: intra-abdominal infections (peritoni- 
tis, intra- -abdominal abscess), serious 
Boe respiratory-tract. infections (empyema, 
ae anaerobic pneumonitis, lung abscess], 
and serious infections of skin and soft- 
s. tissue caused by susceptible anaerobic 
c organisms. 

> a Since disc: echas testing 
| with current. methods 1 is not reliable 
- for anaerobes, in vitro dilution 
.. methods should be used to determine 
ot susceptibility. to clindamycin. 


























P E s Also of value i in serious 

gram positive infections The use of 
eocin PO, in serious nongynecologic 
fections caused by susceptible gram- 
positive organisms has been exten- 
ively investigated both bacteriologi- 
ally and clinically. Because Cleocin 








is has been on evaluation of the drug 
‘serious infections, and the appro- 





those who are hospitalized with seri- 
“ous illnesses. 


emia and septic shock, acute peri- 
tonitis, staphylococcal pneumonia, 
l and massive wound infection. In 


| Cleocin* Phosphate iclindemy-. 
cin phosphate injection) has proved to _ 
be effective against susceptible anaer- > 


Os i isa parenteral antibiotic, empha- | 
riate patients. for. Cleocin PO. are 


Diagnoses hive michided : septi- 


«many cases the infection was second- 
_ ary to severe accidental trauma, major 
surgery, or debilitating disease. 


Cleocin PO: has produced ex- 
cellent results when the pathogens in 
these serious infections proved to be 
staphylococci, streptococci (except en- 
terococci), or pneumococci. With rare 
exceptions, the organisms proved sus- 
ceptible in vitro and were successfully 
eradicated from the clinical lesions, 
regardless of the severity of the infec- 
tion. Its use in these infections should 
be reserved for penicillin-allergic pa- 
tients for whom, in the judgment of 
the physician, a penicillin is 
inappropriate. 


Other therapeutic 
considerations: 

1! Cleocin PO, is clinically effec- 
tive in serious infections caused 
by penicillin-resistant or peni- 
cillinase-producing staphylo- 









cocci. However, staphylococcal 
Strains resistant to clindamycin 
have been encountered, and sus- 


© ceptibility testing should. be 


. performed. "x 
2) Cleocin is useful. in- ‘posent 





who are sensitive to penicillin. i 


Rare cases of sensitivity: to 
Cleocin resulting in maculo- 
papular rash and urticaria. have 


been reported; as with all. anti- 
biotics, it should be used cau- 


tiously in atopic patients. 


Serious anaphylactoid reactions 


require emergency. treatment 


with epinephrine. Oxygen. and 
intravenous corticosteroids 
should also be administered as 


indicated. However, no actual 
Cross-antigenicity with other 
antibiotics has been demon- 
strated, except with lincomycin. | 
Because. of these two. benefits, 
Ciescin PO; can fill a need both for 


penicillin-sensitive patients and those. 


harboring 
organisms. 
Cleocin PO, should: be deserved 
for serious infections where less toxic 
antimicrobial agents are inappro- 
priate, as described in the Indications 
Section of the brief SAN on. the 
following page. 
WARNINGS: (See WARNING boxc on 
following page.) | 
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| occurs during therapy, this antibi- q 
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Safety for use in pregnancy has not 
been established. 

*Clostridia are more. resistant dos 
most anaerobes to clindamycin. Some 
species, e.g., C. sporogenes and C. 
tertium, are frequently resistant to 
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damycin can cause severe colitis 

ich may end fatally. Therefore, it | 
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should be reserved for serious infections 
here less toxic antimicrobial agents are 
inappropriate, as described in the Indi- 
| cations Section. It should not be used in 
“| patients with nonbacterial infections, 
.j such as most upper respiratory tract in- 
^ii fections. The colitis is usually charac- 
— | terized by severe, persistent diarrhea and 
severe abdominal! cramps and may be as- 
sociated with the passage of blood and 
mucus. Endoscopic examination may re- 
veal pseudomembranous colitis. 
^L When significant diarrhea occurs, the 
| drug should be discontinued or, if neces- 
sary, continued only with close observa- 
tion of the patient. Large bowel endoscopy 
has been recommended. 
Antiperistaitic agents such as opiates and 
. | diphenoxylate with atropine (Lomotil* } 
< | may prolong and/or worsen the condition. 
^E. Diarrhea, colitis, and pseudomembranous 
ol colitis have been observed to begin up to 
. | several weeks following cessation of 
b therapy with clindamycin. 
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os Each ml esata 
clindamycin phosphate 


| equivalent Waste Lace du PU dis 150 mg 
clindamycin base 

"benzyl alcohol. .... o piede s err 5 mg 
disodium edetate............... 0.5 mg 


water for injection. ............0.5. qs 
— When necessary, pH adjusted with NaOH 
and/or HCl. 


; Indications: Clindamycin is indicated in 
the treatment of serious infections caused by 
-susceptible anaerobic bacteria. 
~ .. Clindamycin is also indicated in the treat- 
“ment of serious infections due to susceptible 
strains of streptococci, pneumococci, and 
„staphylococci. Its use should be reserved for 
-. penicillin-allergic patients or other patients 
. for whom, in the judgment of the physician, 
. a penicillin is inappropriate. Because of the 
.- risk of colitis, as described in the WARNING 
— box, before selectin clindamycin the phy- 
^'sician should consider the nature of the in- 


 "fection and the suitability of less toxic 


. alternatives (e.g., erythromycin). 

^ A Anaerobes: Serious respiratory tract infec- 
-. tions such as empyema, anaerobic pneumo- 
-nitis and lung abscess; serious skin and soft 
tissue infections;: septicemia; intra-abdominal 
infections such as peritonitis and intra- 
abdominal abscess (typically resulting from 
anaerobic organisms resident in the normal 
gastrointestinal tract); infections of the fe- 
male pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian ab- 
. scess, pelvic cellulitis and postsurgical vagi- 
nal cuff infection. 

Streptococci: Serious respiratory tract in- 
fections; serious skin and soft tissue infec- 
tions; septicemia. 

Staphylococci: Serious respiratory tract in- 
fections, serious skin and soft tissue 
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infections; septicemia; acute hematogenous 2 


osteomyelitis. 


Pneumococci: Serious respiratory t tract i» 


infections. 


Adjunctive Therapy: In the surgical treat- : 
ment of chronic bone and joint infections . 


due to susceptible organisms. 


Indicated surgical procedures should bo 
performed in conjunction with antibiotic | 


therapy. 


Bacteriologic studies heute be performed - 
to determine the causative organisms and 


their susceptibility to clindamycin. 


Contraindications: History of hypersensi- 


tivity to clindamycin or lineomycin. 


| Warnings: (See WARNING box.) Mild cases 


of colitis may respond to drug discontinu- 
ance alone. Moderate to severe cases should 


be managed promptly with fluid, electrolyte - 


and protein supplementation as indicated. 
Systemic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 
A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been demon- 
strated between clindamycin and erythro- 


mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 


administered concurrently. 

Usage in Pregnancy: Safety for use in: preg- 
nancy has not been established. 

Usage in Newborns and Infants When 
clindamycin phosphate is administered to 


newborns and infants, appropriate monitor- 


ingof organ system functions i is desirable. 


Usage in Meningitis: Since clindamycin. 


does not diffuse adequately into the cere- 
brospinal fluid, the drug should not be used 
in meningitis. 

SERIOUS ANAPHYLACTOID REAC- 
TIONS REQUIRE IMMEDIATE. EMER- 
GENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN AND INTRAVENOUS 


CORTICOSTEROIDS SHOULD ALSO BE 


ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date 


suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is in- 
dicated in these patients, they should be 


carefully monitored for change in bowel. 
frequency. Prescribe with caution in indi- 


viduals with a history of gastrointestinal 
disease, particularly colitis. 





insert. Indicated surgical procedures should: 
be performed in conjunction with therapy. 
. Patients with very severe renal disease ands 


by severe metabolic aberrations should | 
-dosed with caution and serum clinda 


liver and kidney function tests and. "Bl X 
counts should be performed. Use may ti 
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cular blocking agents. Use with caution 
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or very severe hepatic disease accompani 


levels monitored during high dose. 
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viduals. During prolonged therapy, 4 
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particularly yeast. Should su 
occur, adjust therapy as clinical : 
dictates. Clindamycin has been s 





may enhance the action of other neuro 


patients feces such ; agents. 
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Reactions: Maculopapular 1 ra 





moderate morbilliform-like skin ashes are 
the most frequently reported of all adverse’ 
reactions. Rare instances of erythema | multi- 
forme, some resembling Stevens-John 








drome, have been associated with. clindamy- 


cin. A few cases of anaphylactoid reactions 
have been reported. If a hypersensitivity reac- 
tion occurs, the drug should be discontinued. 
The usual agents (epinephrine, cortico- 
steroids, antihistamines! should be available 
for emergency treatment of serious: reactions. i 
Liver: Jaundice and abnormalities i à 
function tests have been observed 
clindamycin therapy. Hemato 20) 
tropenia, eosinophilia, agranulocytosi i 
thrombocytopenia have been reported; no 






direct etiologic relationship to-conc urrent : 





clindamycin therapy has been. made... 
Local Reactions: Pain, induration and serie 
abscess have been reported after intramus- 
cular injection. and. thrombophlebitis after. 
intravenous infusion. Reactions can be mini-- 
mized or avoided by giving deep intramus- 
cular injections and avoiding proliga use 
of MUN intravenous FOURNIS 2 
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| Trinsicon^ i 
nematinic concentrate 
with intrinsic factor v 


Description: Each Pulvule * contains — 
Special Liver-Stomach 
Concentrate, Dista (containing - 
Intrinsic Factor)... .... .240 mg. 
Cobalamin Concentrate, NE 
equivalent to Cobalamin... / o mcg. 
(The total vitamin B,» activity in the 
Special Liver-Stomach Concentrate, 
Dista, and the Cobalamin Concentrate, 
NF is 15 micrograms.) 
Iron, Elemental (as Ferrous 


: Fumarate)... 20.002... OMG 

| | SE inr 6 
[PIT t | [Vitamin sss eda ) mg. 
Reliably treats the | roed 05mj 


anemids of pregnancy indications: Trinsicon is a multifactor 
of anemias that respond to oral hema- 
= x tinics, including pernicious anemia and 
— ~~? ~~ other megaloblastic anemias and 
rinsi on | peutic quantities of hematopoietic fac- 
TERN D DA te page URS tors that are known to be important 
hematinic concentrate are present in the recommended daily 
Contraindications and Precautions: 
Anemia is a manifestation that requires 
' TE uh Mar e appropriate investigation to determine 
A multifactor preparation Cause or causes. d s 
SET SAA EE | olic acid a/one is unwarrante 
for the treatment in the treatment of pure vitamin-B17- 
ince that roennnr | deficiency states, such as pernicious 
of anemias that reSpoli d anemia, Indeed, the use of folic acid in 
out adequate vitamin B,» may result in 
hematologic remission but neurologic 
progression 
HN | DAMES intrinsic factor, resistance may develop 
Dista Products Company | in some cases of pernicious anemia to 
Division of Elj Lilly and Company the potentiation of absorption of physi- 
ance occurs, parenteral therapy, or oral 
therapy with so-called massive doses 
of vitamin Biz, may be necessary for 
single regimen fits ali cases, and the 
status of the patient observed in fol- 
low-up is the final criterion for adequacy 
tory studies are considered essential 
and are recommended. | 
Hemochromatosis and hemosidero- 
therapy. 
Adverse Reactions: Rarely, iron in 
therapeutic doses produces gastroin- 
constipation. Reducing the dose and 
administering it with meals will min- 
imize these effects in the iron-sensitive 
in extremely rare instances, skin 
rash suggesting allergy has been noted 
following the oral administration 
Sitization has been reported following 
both oral and parenteral administration 
of folic acid. 
to the profession on request. Pulvules daily produce a standard 
700085 response in the average uncomplicated 
case of pernicious anemia.) 
intoxication, which may include pallor 
and cyanosis, vomiting, hematemesis, 
diarrhea, melena, shock, drowsiness, 
therapy, exchange Nanstusion an, - 
chelating agents. For Qenerai manage- _ 
ment, gastric and rec§al lavage with , 
administration of intravenous fluids and 
electrolytes, and use of oxygen. 
{ORS 


preparation effective in the treatment 
also iron-deficiency anemia. Thera- 
with intrinsic factor — EPI 
atic its Cause oF Causes. 

to oral hematinics large doses in pernicious anemia with- 
S with all preparations containing 
| Indianapolis, Indiana 46206 | ologic doses of vitamin Bi». If resist- 
adequate treatment of the patient. No 
of therapy. Periodic clinical and labora- 
sis are contraindications to iron 
testinal reactions, such as diarrhea or 

patient. 
of liver-stomach material. Allergic sen- 
Additional infermation available Dosage: One Pulvule twice a day. (wo 
Overdosage: Symptoms — Those of iron 
and coma. Jreatment —Ffy specific 
sodium bicarbonate solution or milk, 
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Clinical significance of fetal heart rate 
patterns during labor | 


IV. Agonal patterns 


LUIS A. CIBILS, M.D.* 
Chicago, Illirots 


The characteristics of fetal heart rate (FHR) patterns were reviewed in 11 cases where the 
infants died either intrapartum or. within eight hours of birth as a consequence of distress 
during labor without prior recovery. The neonatal charts and the autopsy reports were also 
reviewed. The infants were grouped according to gestational age as premature (four), term 
(four), and postmature (three). Similarities and differences were studied in an attempt to 
delineate soma common underlying factors. The premature fetuses have an extraordinary 
capacity to withstand clinical signs of severe distress (late deceleration and fixed and 
tachycardic bese line) for many hours until the very moment of death and rarely pass 
meconium. The term fetuses can withstand less prolonged periods of severe distress, the 
fixed FHR base line and impressive decelerations preceding immediate death; they 
consistently passed meconium, three of four had aspirated meconium. All of the postterm 
fetuses had massive meconium aspiration, but the FHR patterns had a bizarre appearance; 
several hours 2efore death some late decelerations were followed by tachycardia and fixed 
base lines but no decelerations. Subsequent occurrence of erratic severe decelerations 
immediately preceded sudden death. Possible reasons for these different pathophysiologic 
responses are discussed. In the study of FHR tracings, a variable of utmost importance is 
chronologic age of gestation. Its value cannot be overemphasized for an accurate 
interpretation cf the fetal condition and good decisions for management. (AM. J. OBSTET. 
GYNECOL. 129 833, 1977.) 


t 


IT IS GENERALLY accepted that late decelerations at a more or less rapid pace.* *® #4 ?& 2? These concepts 
represent transient episodes of hypoxia’ ® !? ?? and have been supported by experimental evidence and by 
that, when these occur too frequently or the hemody- statistical reports which clearly indicate that fetuses 
namic conditions are precarious, fetal acidosis develops who present these alterations during labor more often 
' are born depressed than, those who do not have 
From the Chicago Lying-in Hospital, University of these.’ 2” 26 Late decelerations, tachycardia, and fixed 
Chicago. base line precede fetal death in a number of published 
Presented at the 2ne Hundredth Annual Meeting of the reports of agonal fetal heart rate (FHR) tracings dur- 
American Gynecclogical Society, Litchfield Park, Arizona, l i ; 
April 13-16, 1977 ing labor, in confirmation of the above-mentioned 
Renaire Drs Duis A Onus S840 Mardand pathophysiologic mechanisms. However, in the trac- 
e Ave, Chicago, IBinois 60637. ings of other reports of dying fetuses, the classic late 
}*Mary Campau Ryerson Professor of Obstetrics and decelerations are conspicuously absent, while only brief 
Gynecology. terminal bradycardia or oscillations of the base line 
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Fig. 1. Recordings over 16 minutes of intrauterine pressure (bottom) and FHR (top) in a primipa- 
rous woman in premature labor 27 weeks’ gestation. Note the tachycardia, fixed base line, and severe 
decelerations in FHR and the barely noticeable changes in intrauterine pressure. An emergency 
cesarean section was performed 60 minutes after the end of the tracing, and a very depressed infant 
was delivered (see text). In this and subsequent illustrations, the scales for FHR (beats per minute) 
and intensity of UC's (millimeters of mercury) are shown on the ordinates; on the abscissa, each 


thick vertical line represents one minute. 


precede ‘clinical death by a few minutes." '° These 
latter reports and our own observation of one case 
which evolved in a similar manner, as well as the previ- 
ous finding that fetuses of different chronologic age do 


not respond in the same way to seemingly comparable 


stressful conditions," ' prompted us to review the 


tracings of FHR patterns and uterine cantractions 
(UC's) of infants who died either intrapartum or 
shortly after birth without recovery from the stress. In 
this report the infants are grouped by chronologic age 
as premature (36 weeks and.less of gestation), term 
(between 37 arid 41 weeks), and postmature (42 weeks 
and over), and the similarities and differences were 
evaluated. 


Material and methods 


. From June, 1970, to ‘March, 1975, a total of 2,587 
labors were monitored in the section of Fetal-Maternal 
Medicine of the Chicago Lying-in Hospital. Of these, 
1,454 had direct recording for at least 60 minutes be- 
fore complete dilatation or before a cesarean section 
was performed. Among these, 20 infants died either 
intrapartum or neonatally, and nine of these-had se- 
vere malformations incompatible with life or. died of 
respiratory distress syndrome (RDS) more than 12 
hours after birth. Of, the remaining 11, three died in- 
trapartum and eight died within eight hours after 
birth. Among these eleven infants, four were less than 
35 weeks of gestation; four between 38 and 41 weeks 
(term); and three were 42, 43, and 44 weeks. The re- 
cordings of these and another infant, who had se- 
vere intrapartum distress and was delivered by emer- 
gency cesarean section at 4142 weeks’ gestation, are 
analyzed. | 


The monitoring of these fetuses lasted from a 
minimum of 90 minutes (one case) to up to several 
hours. All but one were recorded by a “direct” 
technique, and the characteristics of FHR's and UC' 
were analyzed according to previously published 
definitions. When possible, either scalp blood samples 
or cord blood was obtained to assess acid-base balance. 
The neonatal evolution of those who survived for a few 
hours was assessed by reviewing the chart. The autopsy 
reports were studied with special attention to macro- 
scopic and microscopic findings which could define 
feta] chroriologic age. After preliminary analysis of the 
tracings it became evident that the infants could be 
grouped in three categories by chronologic age of ges- 
tation: premature, term, and  postmature (or 
postterm). Particular emphasis was placed on the 
evaluation of FHR decelerations and their duration 
and characteristics in the hours preceding death. 


Results 


Preterm fetuses. Two fetuses were 27 and 28 weeks 
of gestation, and both presented comparable findings. 
Fig. 1 illustrates the FHR pattern recorded for three 
hours before a cesarean section was performed: Pro- 
longed decelerations, produced by very mild contrac- 
tions, appearing on a tachycardic and fixed base line, 
recurred with alarming regularity. These changes were 
present until general anesthesia was induced. The in- 
fant was born in very poor condition with a blood pH 
of 7.02 and, despite vigorous treatment in the inten- 
sive.care nursery, died at two and a half hours of life. 
The autopsy reported only “immaturity.” The otper 
infant experienced prolonged iatrogenic hygercon- 


tractility (more than 12 hours) and had a comparable 
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Fig. 2 Labor was induced in this multiparous patient at 34 weeks’ gestation. She had had severe 
hyper:ension, and was’in a coma following a cerebrovascular accident. The top panel shows 50 
minutes of early labor with good contractions every 12 minutes and severe late decelerations. The 
bottom panel, 10 hours later, is a 50 minute tracing of the advanced first stage with fixed base line 
and severe overlapping decelerations. A very depressed infant was born 30 minutes after the end'of 
the tracing (see text). 
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Fig. 3. Continuous external recordings over 100 minutes of spontaneous early labor in a term 
multiparous patient. Breech presentation was suspected. Note the minimal early decelerations on top 
evolving toward variable decelerations (bottom) which appear severe at the end of the tracing. 
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Fig. 4. Continuous — over 110 minutes of the same patient shown in Fig. 3, starting 55 
minutes later. Top: Note the very severe, prolonged variable decelerations with very slow recovery 
and the rebound tachycardia when the intensity and/or frequency of contractions were not marked. 
Ten minutes before the end of that strip. a FHR of 65 beats per minute was briefly recorded. In 
bottom tracing no FHR was recorded, and no heartbeats could be heard by auscultation. Amniotomy 
produced meconium-stained amniotic fluid and prolapse of a nonpulsating cord. A stillborn infant in 
cephalic presentation was delivered 35 minutes after the erid of the tracing (see text). 


, response which ended in death shortly before delivery, 


following a very short episode of terminal bradycardia. 
Two other fetuses were 34 weeks' gestation and expe- 
rienced prolonged intrapartum distress. Fig. 2. shows 
the tracing of one fetus and the progression, after sev- 
eral hours, from late decelerations to a fixed base-line 
pattern, with severe overlapping late decelerations and 
incomplete recovery, despite the only moderate 
uterine activity. This infant was born with a pH of 7.00 
and died at eight hours of age without responding to 
vigorous treatment. The autopsy reported "pulmonary 
atelectasis and focal subarachnoid hemorrhage." The 
other fetus presented variable decelerations with a 
hypoxic component, tachycardia, fixed base line, and 
meconium-stained amniotic fluid. Emergency césarean 
section was performed, and the infant had a blood pH 
of 7.00 and died at seven nour of life. The autopsy 
report indicated “aspiration.” 

Term fetuses. Four fetuses ran -— between 38 and 
41 weeks’ gestation and all presented similar re- 
cordings. It was possible to estimate the moment of 
death in one fetus, shown in Figs. 3 and 4. A satisfac- 


, tory external recording permits observation of the 


evolution from early and variable decelerations with 
normal base-line frequency to severe variables with 


hypoxic cómponents, constituting episodes of pro- 
longed bradycardia, with transient rebound tachycar- 
dia and probable fixed base line. The moment when: 
FHR ceased to'be recorded probably corresponds to 
the moment of death, which followed these very im- 
pressive pattern alterations. The autopsy reports of 
three of these infants documented 
meconium aspiration; the fourth infant died within 10 
minutes of birth and ‘the report indicated “early 
pneumonia.” LS 
Postterm fetuses. These three cases again have al- 
terations of FHR tracings which are extraordinarily 
similar to each other. Fig. 5 illustrates a fixed, slightly 
tachycardic base-line pattern with variable and some 
mild late decelerations produced by moderate contrac- 
tions of low frequency. This pattern suddenly became 
sinusoidal with moderate bradycardia without clear de- 
celerations; the pattern persisted until 20 minutes be- 
fore delivery by cesarean section of a stillborn, clinically 
postmature infant. Fig. 6 illustrates the evolution of a 
tachycardic and fixed base-line pattern with small early 
decelerations into a borderline tachycardic and fixed 
base-line but regular pattern. Just prior to discontinua- 
tion of the monitoring, two erratic latelike decelera- 
tions were recorded, and shortly thereafter a stslborn 
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Fig. 5. Recording of spontaneous labor in a multiparous, Class. B diabetic patient at 42 weeks’ 

gestation The cervix was 6 cm. dilated, and the patient was receiving oxygen by mask. Top: Tracing 

over 16 minutes with moderate and mild contractions producing one variable and one late decelera- ` 

. tion, over a moderately tachycardic and fixed base line. Bottom: 50 minutes later; there was sudden 

start of a sinusoidal pattern with moderate but progressing bradycardia. Note the absence of decel- 

erations despite two contractions of moderate iritensity. An emergency cesarean section was per- 

- formed 25 minutes after the end of the tracing, with delivery ofa stillborn infant. The fetal/placental 
ratio of 7.5 is in the range of placental insufficiency i in our institution (see text). 


infant was delivered vaginally. The third infant; the 


product of a.44.week gestation, had an almost carbon 


' copy tracing, was born with a blood pH of 6.98, and 


died at six hours of age. All three: had stigmas of 


postmaturity and massive meconium aspiration. Fig. 7 . 


illustrates the FHR pattern of an enhanced labor at 
41.5 weeks gestation with meconium-stained amniotic 


fluid. The severe tachycardia with still borderline nor- 
mal rapid oscillations of the base line is interrupted by - 


latelike decelerations in a completely erratic and un- 


predictable manner. This unexplained but orobably 
serious condition prompted an emergency cesarean 
section despite advanced cervical dilatation. A very: 


depressed fetus, with a blood.pH of 7.15 and all the 
clinical stigmas of postmaturity, was delivered and 


successfully resuscitated. Interestingly, no meconium ; 


was aspirated from the trachea after intubaticn. 


t 


Comment 


The most striking Zeatures of the recordings ob- 
tained in these fetuses are the clear differences ob- 


A oe served į in their response to ‘distress and their ability to 


- 


: 


+ 


withstand it for : a more or less prolonged period of 
time in inverse relation to age of gestation. An indica- 
tion of this behavior, in less-severe states of distress, has 


previously been emphasized,’» '* The premature fetuses 
do respond with tachycardia, fixed base line, and late 
decelerations which slowly evolve into bradycardia by 


probably . overlapping decelerations, if the stressful 
‘condition .continues unchanged. "This evolution may 
take several Hours of vigorous labor, and the: pre- 


mortem pattern continues for a long time (Figs. 1 and 
2) before: a fatal outcome may become evident. The 
same type. of observations have been published by 


; other authors!* !?: 21 who observed severe intrapartum 
distress in the premature infant.!? ?! 


'The term fetuses respond in the manner considered 


classic for intrapartum distress: Progressively worsen- 
ing late decelerations, rebound tachycardia, and fixed 
—' base line are followed by-overlapping decelerations en- 
; compassing the aspect of fluctuating bradycardia (Figs. . 
"3 and 4). This pattern has previously been observed by - 
Caldeyro-Barcia and associates? in a term anencephalic | 
fetus, as well as by Hon and Lee," by Cetrulo and 






























Davidsen," and by Tushuizen and associates.” These 


infants continue to respond to the biochemical altera-, 


tions of severe asphyxia with the cardiovascular re- 
sponse they manifest when homeostasis is good, even 
when their condition is preterminal. They manifest ir- 
reversible bradycardia (without decelerations) only in 
the last minutes of their lives. This response seems re- 
lated to chronologic age rather than to fetal size as 
suggested by some reported term cases of intrauterine 
growth retardation, in which the fetuses responded in 
a similar manner even though they were premature by 
weight.?? 

The postmature fetuses reported here did not have 
the best-known fetal manifestation of transient hy- 
poxia, laté decelerations with contractians,® !? 20. 26. 27 
a startling observation with possible ominous conse- 
quences because their absence has reassuring sig- 
nificance. Nevertheless, all experienced moderate 
tachycardia and a‘fixed base line, considered the most 
serious sign of distress by some." *5 In other words, the 
postmature fetuses reacted to either chronic or acute 


distress in a way which did not suggest severe distress, 


much less imminent death. However, this same pattern 
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Fig. 6. Recordings of a 43 week gestation during spontaneous labor with meconium-stained amniotic 
fluid. Top tracing: The patient was receiving continuous oxygen by mask. The tracing shows 45 
minutes of active labor with a tachycardic FHR, fixed base line, and a few small early decelerations. 
Bottom: 45 minutes later, the tracing shows a borderline tachycardic, still fixed base line and no 
decelerations. At the end of the tracing, two severe. decelerations were followed by the same pattern 
and 19 minutes later a lifeless infant was delivered by low forceps with the use of pudendal block 
anesthesia (see text). 
Schifrin in the first three cases of their series, by has been observed in all three cases where there was 


massive meconium aspiration, a most characteristic 
(and lethal) pathologic sign of severe fetal asphyxia. 
Furthermore, among the published and reviewed cases 
of postterm infants who died in labor or early post 
partum, those of Cetrulo and Schifrin! (fourth case) 
and Baskett and Koh! had exactly the same 
pathophysiologic behavior. The latter presented with 
the so-called “sinusoidal pattern" without decelera- 
tions, a manifestation ascribed to severe Rh sensitiza- 
tion, by Manseau and associates” and of premortem 
significance in that group of fetuses. In one of the cases 
reported here (Fig. 5), there was a very transient, and 
preterminal, episode of sinusoidal pattern, a finding 
also observed in the case published by Cetrulo and 
Schifrin.? The only documented postterm fetus who 
presented the classic pattern of distress was a case re- 
ported by Hon and Lee”; this case seems comparable 
on all counts to those grouped here under "term." 
Goodlin'5 reported two cases of intrapartum death 
preceded by a "normal" pattern for some time before a 
short premortem bradycardic episode and three «ases 
with the same pattern but the infants were saved by 
rapid intervention. Nevertheless, these infants sub- 
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Fig. 7. Recordings of a 41.5 week gestation in a multiparous patient with premature rupture of the 
membranes, in the advanced first stage of labor after oxytocin administration. Top tracing: 50 
minute record of very good labor, severe tachycardia with borderline rapid oscillations of the base 
line, and six impressive decelerations, three of which were not related (in time) to UC's. The bottom 
tracing, 30 minutes later, shows the same pattern; The first deceleration was very severe but recovery 
was completed during a contraction. A cesarean section for “fetal distress” was performed 45 min- 
utes after the end of the record, and a severely depressed infant was delivered (see text). 


sequently had signs of central nervous system irritabil- 
ity. Unfortunately, there is no reference to the dura- 
tion of gestation in the report.'® On the other hand, the 
pattern discussed here seems clearly different from the 
one recently descr.bed by Boehm? as “prolonged end 
stage FHR deceleration,” found during the second 
stage of labor in the cases of variable decelerations and 
which were not preceded by FHR alterations produced 
by hypoxia. 


The alterations recorded in the one case (Fig. 7) 


from which a living infant was obtained are compara- 
ble to those described in the dead infants, and it is 


impossible to say kow much longer intervention could . 


have been postpor.ed. A similar case was also reported 
by Baskett and Koh,’ with an equally fortunate 
outcome, which supports the observation that the 
responses of some postterm fetuses to hypoxia and 
asphyxia are, in Dart, not the same as the one we 
normally see in preterm and term fetuses. Brady and 
associates’ reported that two of four fetuses with sig- 
nificant tachycardra in the advanced first (and the sec- 
od) stage of labor had no FHR changes during 
contractions. Nevertheless, both were born markedly 
depressed, in a state of severe acidosis (blood pH 


6.95 and 6.98) and asphyxia, with clinical signs of 
"dysmaturity." 

Possible mechanisms. 

Reflexes. It is generally accepted that there are 
"physiologic" differences in FHR frequency between 
premature and term fetuses. The high FHR usually 
seen in preterm fetuses is probably the most widely 
held as fact. On the other hand, the observed response 
to hypoxia’ ® !? 20% ?? has been implicitly accepted to be 
applicable to all lengths of gestation. However, in a 
previously reported series of observations,” it was 
shown that premature fetuses withstand significantly 
longer repeated episodes of hypoxia and recover faster 
than do term fetuses. This obviously indicates that 
there are differences in the causes, about which one 
can only hypothesize because of the lack of experimen- 
tal studies done in this particular area. 

These speculations find support in the observations 
made by Barcroft? that fetal and newborn sheep and 
rabbits have cardiovascular reflexes which become op- 
erational in a chronologically sequential manner. 
Later, Dawes”? confirmed those observations in lamb 
and dog fetuses. The incidence of a saltatory FHR pat- 
tern has been found to be very low in premature 
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“fetuses and high in postmature fetuses, a fact ex- 


plained by suggesting that different degrees of neuro- 
logical maturation could be the cause. Brady and 
associates? have also shown that postmature .fetuses 
respond in a different way than do term fetuses to sim- 
ilar stressful stimuli and suggested that the sequen- 
tial development of controlling reflexes may play a 
dominant role in causing human fetuses to react dif- 
ferently. It is thus possible that the progressively 
changing aspect of FHR alterations to hypoxia and 
asphyxia may be due to a normally evolving process 
of maturation. This chronologic appearance of 
new reflexes, implying maturation of the nervous 
system, may not be the only critical physiologic 
change. In all likelihood, enzymatic systems involved 
in the protective reaction to homeostatic imbalance 
must also become operational in a sequential man- 
ner and be the mediators of seemingly abnormal 
or unexpected responses. Very probably. our poor 
understanding of the physiology of the postterm fetus 
is the cause of the "surprises." 

In a review:on fetal cardiovascular responses to dis- 
tress, Goodlin!* did not discuss the influence òf fetal 
age, an indirect indication that very little probably has 
been written on this specific subject.. Nevertheless, 
further research in this area seems of crucial im- 
portance in view of the clinical observations reported 


-here and referred to above. But interplays .of 


chronologic maturation and new reflexes may not be 
the only factors influencing these apparently different 
responses. There are also well-known anatomic 
changes occurring as pregnancy advances. 

Placental function. 'The unparallel growth of the fetus 
and placenta is expressed by a ratio of 3:2 at 28 weeks’ 
gestation, reaching 5.6 at term.” In other words, there 
is relatively less placental mass, as represented by 
weight, to supply the needs of the fetus in the advanc- 
ing pregnancy. There are no good studies which mea- 
sure the evolution of intervillous space blood flow as 
pregnancy progresses, but, when the extraordinary 
expansion of the vascular bed is considered, it is rea- 
sonable to assume that there is a steady incréase, 
perhaps more accelerated than the placental growth. 
Kulhanek and associates” have shown that placental 
permeability to urea is proportional to placental weight 
but that it increases logarithmically, independently of 
weight, in late pregnancy. It seems that functional 
maturation is accompanied by important changes'unre- 
lated to somatic growth. The extreme condition of pla- 
cental insufficiency, which may be present in a very 
high number of postterm gestations, has recently been 
reviewed by Vorherr.? In that work it was shown that 
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there is a statistically significantly higher, and steadily 
rising, perinatal mortality rate among these infants, 
and "placental insufficiency" is considered among the 
responsible factors. However, Klapholz and Fried- 
man” denied this danger, based on their limited defini- 


tion of fetal distress, which they equate with late and 


variable decelerations. It has been shown before that 
tachycardia and a fixed and saltatory base-line pattern 
are also very ominous signs of fetal compromise.’ 1% *? 
The present unfortunate series gives additional force 
to that concept. 

Clinical conduct. It is unlikely that either one of these 


. generally normal pathophysiologic processes could, by 


itsel£, be implicated as the direct cause of the 
nonuniform response of the FHR to distress at varying 
durations of gestation, and particularly in postterm 
fetuses. A combination of factors is probably the un- 
derlying cause. The important fact, so far not re- 
ported, is that the postmature fetus does not respond 
on all occasions to hypoxia as do the premature and 
term fetuses, with late — decelerations. This 
pathophysiologic behavior must be taken into consid- 
eration when other signs of distress are present 
(tachycardia, fixed and/or saltatory base line, and a 
sinusoidal pattern), and action must be taken without 
delay if the intrapartum death of some of these fetuses 
is to be avoided. Baskett and Koht reported a case very 
similar to the one shown in Fig. 7, and Brady and asso- 
ciates’ observed four “dysmature” infants born very 
depressed, with fixed tachycardia as the most outstand- 
ing sign of distress preceding delivery. 

There seems to be very little one can do with medica- 
tions, other than administer oxygen, to eliminate 
hypoxia and asphyxia, despite Goodlin's' affirmation 
that “atropine, tranquilizers, narcotics, and sedatives 
protect the fetus against hypoxia.” His assertion that 
“the fetus cannot increase stroke volume” is contra- 
dicted by the observations of Assali and associates? 
that hypoxic bradycardia increases fetal blood 
pressure, as well as umbilical and carotid blood flow. 
On the other hand, it has been shown that detailed 
display of the electrocardiogram is a “poor indicator of 
fetal welfare during labor”: ? because changes appear 
only in the very terminal stages. Frequent blood pH 
assessment, or its continuous recording, may be the 
best way to manage labor in a postterm pregnancy. 

From the review of these fatal cases and those previ- 
ously: published by others, it is possible to conclude the 
following: | 

1. Preterm fetuses withstand intrapartum distress for 
a very long time. This is manifested by late FHR deeelé&- 
ations, tachycardia, and a fixed and/or saltatory base 
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line. Their neonatzl outcome may be seriously com- 
promised because they may be born in an extremely 
poor homeostatic condition. 

2. The term fetuses respond to distress with the same 
classic signs manifested by the premature fetuses, but 
their ability to withs-and the distress is significantly less. 
They often pass meconium. Severe FHR fluctuations 
and a short period of terminal bradycardia precede 
death. 

3. Some postterm (or. postmature) fetuses in severe 
distress manifest only tachycardia and a fixed base line 
(occasionally sinuso-dal) without late decelerations. Erratic 
decelerations may 5e observed along with consistent 
passage of meconium. Death may be preceded by a 
short episode of bradycardia. . 

4. There is no clear explanation for these divergent 
behaviors. It is postulated that differences in responses 
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of cardiovascular reflexes, which become operational 
with chronologic maturity, may play an important paft 
in this phenomenon. 

5. Prolonged pregnancy constitutes a condition of 
high risk. When tracings of monitored labors are re- 
viewed, a variable of utmost importance is duration of 
gestation. 

6. Ideally, no pregnancy should be allowed to go 
beyond 42 weeks. ` 


Addendum 


Personal communication with Dr. R. Goodlin re- 
vealed that the cases discussed in reference 16 were: 
"four more than two weeks beyond the expected date 
of confinement and the fifth a dysmature infant." 
None presented late decelerations before death or de- 
livery. 
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Discussion 


DR. KENNETH R. NISWANDER, Davis, California. We 
have just heard a fascinating account of the varying 
cardiovascular responses to stress (asphyxia) exhibited 
by fetuses of various durations of gestation. Dr Cibils 
suggested that there is no one FHR pattern which will 
predict imminent fetal death or death of the newborn 
infant in the immediate postdelivery period. He 


warned us that we must consider the gestational age of, 


the fetus before we interpret the FHR pattern since the 
periód of fetal distress which may.be tolerated by the 
premature fetus may be more than enough to lead to 
death in the postmature fetus. 

: While the avoidance of perinatal death continues to 
be our primary coricern in fetal care, brain damage i in 
thé surviving infant is also important, especially in the 
present medicolegal climate. There i$ a continuing and 
crucial need to identify evidence which will allow the 
physician clinically to recognize which fetal asphyxial 
episode may lead to a damaged central nervous system 
in the surviving infant. While unrelieved severe’ fetal 
asphyxia will cause death, the relationship between 
nonfatal fetal asphyxia and resulting clinically recog- 
nized brain damage is less clear. ome authors find this 
relationship to be a very rare one,’ while others,” nota- 
bly pediatric neurologists, stress the frequency of this 
unhappy circumstance, sometimes with few data to 
support their conterition, I might add. 

While both retrospective and anterospective : studies 
have attempted to clarify this presumed relationship 
between fetal asphyxia and, brain damage, observers 
such as Dr. Cibils have a unique opportunity to. collect 
useful prospective data on the problemi. There can be 
little disagreement that the fetuses studied by Dr. Cibils 
suffered intrauterine asphyxia. Can he tell us if the 
autopsies demonstrated fetal brain destruction 
sufficient to have caused a major neurological déficit if 
the fetus had survived? Interpretation of. autopsy in- 
formation carries certain risks, I know, since animal 
studies have shown that brain damage in the fetus and 
newborn infant does not hecessarily result in clinical 
brain dysfunction in the surviving and growirig off- 
spring. “Healing,” probably the development of new 
neuronal pathways, usually physiologically erases the 
effects of asphyxia on the brain. May I also ask Dr. 
Cibils to describe the neurological status of the infant 
who survived the near-fatal asphyxiating event? While 
it is hazardous to draw a conclusion on the basis of one 
such natural “experiment,” the information would be 
interesting. l 


There is evidence that immaturity bf the fetus or child 


exposed to asphyxia may protect against brain damage, 
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similar to the protection offered to the cardiovascular 
system, as reported by Dr. Cibils. Bacola and associ- 
ates, for example, recorded their experience with in- 
fants weighing less than 1,500 grams at birth and 
followed for a mean of 4.3 years with various neu- 
ropsychiatric appraisals. Thirty per cent of their 40 
children displayed neurological defects and 50 per cent 
did not enjoy normal mental cápacity. Of particular 
interest was the total lack of correlation between apnea 
at birth. (and, therefore, presumed intrauterine as- 
phyxia) in 11 children and subsequent neurological 
impairment despite the long periods of apnea (four 
were apneic for four to seven minutes; four, for seven 
to. 18 minutes; and three breathed "slowly" with 
cyanosis). In fact, they reported that immediate apnea 
was more frequent and more severe in the infants who 
attained normal intelligence than in those of defective 
intelligence. Another observation of great importance 
is that late apnea (apnea lasting more than two minutes 
and occurring after 10 hours of age) correlated 
strongly with mental incapacitation. Of nine such in- 
fants, three were mentally retarded, one had an intelli- 
gence. quotient of 77, one showed a hearing loss, one 
had strabismus, one had a persistent articulatory 
speech defect, and one did not walk until 22 months of 
age. Apparently perinatal asphyxia is not likely to pro- 
duce clinical brain damage while asphyxia occurring 
after birth is much niore likely to be damaging. 
There were six infants in the series of Bacola dnd 
associates born to five mothers suffering from severe 


. toxemia (orie set of twins). The durations of gestation 


in these infants were longer than the mean for the 
series (placental dysfunction?). Four of these infants 
were mentally retarded, one had borderline intelli- 
gence, and one is of normal intelligence. Can these 
infants be compared to Dr. Cibils postdate infants? 
That is, is placental dysfunction likely to relate to brain 
dysfunction as well as to cardiovascular intolerance of 
asphyxia? 

It is apparent that our information in this challeng- 
ing field is.incomplete. With data such as those re- 
ported today by Dr. Cibils, we can expect more precise 
criteria for identifying fetal distress to emerge. Greater 
precision in diagnosis should lead to more rational 
therapy. We will then be that much closer to our goal of 
a healthy baby for every mother. | 
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DR. W. L. JOHNSON, Buffalo, New York: Dr. Cibils is 
to be congratulated for his study of agonal patterns 
during labor. from both his own cases and those re- 
ported by others. Several things, however, bother me 
about this presentation: The first is the.conclusion that 

"preterm fetüses withstand intrapartum stress for a 
very long time.” This conclusion is based upon the as- 
sumption that timie is the variable, and the stress and 
reaction to the stress are assumed constant. Is it not 


possible that the same stress. could be present for the : 


same length of time in a preterm, term, or even 
postterm fetus and that the reaction to that stress is 
simply different, thereby becoming the variable rather 
than time. For example; meconium staining of the am- 


* niotic fluid could be related to maturity rather than to 


severity of stress. A given amount of stress may cause 
passage of meconium in a term fetus but not in a pre- 
terin fetus. Also, may not the type of agonal patterns 
seen relate to the cause of the distress as well.as the 
maturity of the infant? I would. ask Dr. Cibils if these 
patterns were correlated iri this study with the sus- 
pected cause of distress e.g., hypertension; liypertonus, 


diabetes, or prolapsed cord).: 


Another conclusicii of this paper that bothers me is 
the statemerit that ' prolonged pregnancy constitutes a 


condition of high risk” and "rio pregnancy should be. 


allowed to go beyond 42 weeks.” These conclusions 
may be valid but I do not find data to support.these 
conclusions in ‘this paper, Simply because a fetal 
monitoring record is more difficult to interpret in the 
postmature fetus does hot in itself constitute a condi- 
tion of high risk tha: should mandate delivery before 
49 weeks’ gestation. 's Dr. Cibils adding this difficulty 
of interpretation to factors reported by others in draw- 
ing his conclusion regarding prolonged pregnancy? 
The thing that bothers me the most about this 
presentation, however, is the clinical implication of 
recording agonal patterns of the fetus. Why were these 
patients with these severe patterns followed for the 
length of time necessary for fetal death or irreparable 
damage severe enough to leád to neonatal death? 
Twenty fetal deaths in 1,454 recordings give a 
perinatal mortality rete of 14 per thousand, a figure 
unacceptably high fromi this cause alorie. Dr. Cibils has 
failed to explain this high figure from.an excellent 


perinatal center such as Chicago: Lying-in Hospital of ` 


the University of Chicago. We recorded some 2,000 
FHR tracings in our perinatal center at the State Uni- 
versity of New York at Buffalo last year alone with no 
agonal recordings at all. As a matter of fact, in my 
T eer I cannot recall ¿n agonal pattern other than that 

f a severely malformed fetus with anencephaly or a 
baby dying in the neoaatal nursery of respiratory dis- 


OO -, tress. , 


* 
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The most importarit lesson to be learned from this 
paper is the reminder that we should attempt to eliii- 
nate agorial FHR patterns and remember that the rea- 
son for fetal monitoring is to pick up early indications 
of fetal distress so these can be treated prior to fetal 
death or permanent neurological deficit. 

DR. JOHN.T. QUEENAN, Louisville, Kentucky. I, too, 
have questions that arise from the paper: 

I note that in this paper, Dr. Cibils, you had one 
overriding factor that was. present in all of the agonal 
patterns—the decrease in variability or the fixed base 


line. You did not indicate whether or not any niedica- 


tions, for instance, atropine, scopolamine, diazepam, 
or meperidine, had been given during the labor that 
might have caused this. 

The conclusions that you have made, namely, that 


the postmature babies are different than the prema- 


ture or the term babies, are based on three cases, one of 
which was 42 weeks' gestation. I have great difficulty 
in stating. that this was definitely a postmature baby 
unless you had some other definite evidence of this. 

Finally, from a practical standpoint, I have difficulty 
in áccepting the concept of terminating all pregnancies 
before week 42 as a practical modus operandi. 

We have great difficulty establishing the true ex- 
pected date of confinement, evén though ultrasound 
biparietal diameters are very helpful in establishing 
gestational age. Ultrasound is only accurate plus or 
minus one week early iñ pregnancy and plus or minus 
two weeks late in pregnancy. 

DR. CBs (Closing). Dr. Niswander asked about 
the art of defining damage in the brains of these in- 
fants. These were no different from the standard mi- 
crohemorrhages which are classically shown by the 
pathologist, but. no gross abnormality which could be 
attributed to asphyxia was noticeable. As far as his 
secohd question is concerned, that of identifying 
postdatism with placental insufficiency, I cannot an- 
swer positively, because there may, or may not, be a 
relationship between these two conditions (I refer, of 
course, to postdatism). As far as I know, no one has the 
answer to this problem. 

It was interesting to note in his review of a report 
that the postmature neonate had extreme difficulty in 
withstanding severe hypoxia; however, the fetus, be it 
prematuré or term, had a much more significant ca- ` 
pacity to do so. 

We do not know what the actual mechanism for this 
is, although we may speculate about it. 

Dr. Johnson inquired about the responses of these 
fetuses to distress and wondéred whether the cause of 
the.distress was compound. I believe this is so, in gen- 
eral, because the intr apartum distress brought about by 
uterine contraction and the diminution of intervillous 
space blood flow is the underlying process in all of 
these cases. .It may well be that other maternal 
pathologic conditions play a role in this, but we do not 
have sufficient information to make a statement. 
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The very high perinatal mortality rate of 14 per 
thousand is, indeed, high, but we have to consider that 
this is a selected group of high-risk patients, monitored 
precisely because of that condition. This report is to 
convey to the membership the hope that this should 
help to. eliminate some of the causes of intrapartum 
death as reported here. 

Some of the infants. discussed today could have 
probably been saved with better understanding of the 
tracings and with more continued supervision of the 
fetuses. It has been the unfortunate belief that because 
a case is being monitored the fetus is safe. One of our 
cases proved that that is not true; in fact, it is possible to 
pinpoint the moment of death in this infant. 


Dr. Queenan inquired about the possible effect of 


medication as the mechanism in the fixed base line. In 
our experience, neither diazepam nor meperidine 
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causes disappearance of the rapid oscillations nor- 
mally seen in the tracings. It ts my belief that many 
published reports stating this fact could have been vi- 
tiated by the fact that these patients were medicated at 
the time an abnormal labor or a pathologic condition : 
compounded the situation and were the real causes of 
the altered base-line pattern. 

I believe, because there is no way to predict which 
postmature fetuses will behave during labor as did the 
ones reported here, that it is necessary to face the fact 
that we may need to induce labor in all patients when 
they reach week 42 of gestation. 

These fetuses are healthy and they should not die. In 
this manner we should be able to save the 3, 5, or 7 per 
cent of babies who die neonatall y or intrapartum in 
postmature pregnancy. 


E 


Fetal reacting bradycardia 


ROBERT C. GOODLIN, M.D. 
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Sacramento, California 


Acute and abrupt fetal bradycardias are considered to be vagal in origin. In addition to head 
compression and funis compression bradycardias, we will report on those acute fetal 
bradycardias occurring during maternal seizures and maternal voiding, during aortocaval 
compression, during terminal labor, and during the immediate postpartum period. While i ý 
certain mechanisms are known which can explain some or parts of these bradycardias, we 
conclude that n the clinical setting information is insufficient to determine their etiology with 
precision. Instead of labeling abrupt fetal heart rate pattern as resulting from either head 

or funis comprsssion, it is suggested that the patterns be described according to their 
severity and duration. Such acute fetal bradycardias can be detrimental in terms of reduced 
umbilical flow. Administration of atropine may be indicated in the otherwise healthy fetus 
with acute bradycardia. (AM. J. OBSTET. GYNECOL. 129: 845, 1977.) 


WE CONSIDER acute reacting fetal bradycardias to be 
evoked by two different mechanisms. The most com- 
mon is usually innocuous and vagal in origin while the 


rare mechanisms r2flect cardiovascular dysfunction - 


and are worrisome (=ig. 1). The subject of this article is 
the vagal fetal bradvcardias that are characterized by 
abrupt beginnings and endings. According to current 
concepts, vagal bracycardias have only two different 
etiologies—fetal head compression or funis com- 
pression.” ? The latter initially produces a vagal type of 
bradycardia, which may change to the cardiovascular 
dysfunctional type if the funis compression is not re- 
heved. In the laboratory, it is possible to demonstrate 
that many acute fetal responses can lead to vagal activ- 
ity such as fetal seizures, fetal grunting, or any condi- 
tion (e.g., hypoxia) giving rise to abrupt rises in fetal 
vascular resistance and the baroreflex.* 

In this report, selected types of fetal heart rate 
(FHR) responses (from approximately 3,000 deliveries) 
are analyzed using supplemental information obtained 
by recordings of feta: scalp pH, systolic time intervals, 
and maternal blood volume pulse? Two recordings 
from a long-term experiment in fetal sheep done in 
another laboratory are also presented. These data, to 
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be reported, suggest that fetal vagal bradycardias often 
have multiple and complex etiologies and that the 
simplistic view of considering them to be the result of 
either funis or head compression is inaccurate. We also 
suggest an alternate interpretation of such FHR pat- 
terns and recommend the prophylactic use of atropine. 


Methods 


The FHR recordings were obtained with a variety of 
commercial FHR monitors, including Corometrics, | 
Hewlett-Packard, and Berkeley as well as the Beckman 
Research Unit and the Berkeley RSR (systolic time) 
recorders.” Systolic time intervals were determined with 
simultaneous recordings of fetal electrocardiograms, 
Doppler or microphone heart sounds, and Doppler 
placental pulse. The maternal pulse (photoelectric 
plethysmographic pulse or blood volume pulse) was 


obtained with a Beckman pulse monitor.! Unless 
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otherwise noted, the parturients labored in the lateral 
recumbent position and were delivered of their infants 
in the dorsal lithotomy position. 

One hundred fifty newborn infants were studied 
immediately after vaginal delivery using a combination 
of a spiral scalp electrode and. a second needle elec- 
trode applied to either the extremity or funis of the 
neonate. During the 15 nonelective deliveries by cesar- 
ean section, a spiral scalp electrode was used until the 
fetal head was disengaged from the pelvis. A Doppler 
transducer was then applied as soon as possible to the 
neonate's chest. 

Initially, the umbilical cord was clamped in a random 
fashion before or after the neonate's first breath, but so 
many made early breathing efforts that a randomized 
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Fig. 1. Proposed mechanism oi reacting FHR patterns, head compression or mild hypoxia can 
produce vagal bradycardia directly or after fetal hypertension? Any vagal bradycardia leading to 


- asphyxia involves both right and left sides of the chart. A-C = Aortocaval. 


$: 


Table I | 
a 
Maternal seizure 5... 9^ 
Maternal voiding 12 3 
Independent 11 4 
Poseiro effect (aortocaval compresion) 87 5,8 
Terminal 150 6, 7 
Expulsion 150 . 6,7 
Nuchal cord 100 8 
9,10 


Uterine contraction (fetal sheep) l 


study could not be' completed. Differences in 29 neo- 


nates delivered in cold and warm environments were 
studied. Twelve were delivered into an immediate en- 
vironment of 40° to 41? C. controlled by an. infrared 
heater and 17 were studied when the delivery room 
temperature fell below 18* C. 

The long-term experiment in fetal sheep followed 
that previously described by Berman and associates. 
In addition to catheters in the amniotic space, fetal 
aorta, and umbilical vein and a Clark electrómagnetic 


flow transducer around the common umbilical artery, a 


catheter was also ^wedged" in an umbilical vein toward 
g 


Characteristics 


Prolonged, neonate in good condition 

Inconsistent, prolonged, neonate in good condition. 

Prolonged, after meconium staining, fetal acidemia 

Brief, related to maternal supine condition and uterine contraction 
Probably represents both head compression and Poseito effect 
Relieved only by ventilation 

6276 correlation with typical FHR pattern 

"Bradycardia with localized uterine contraction" 


the cotyledon and in a maternal vein toward the endo- 
metrium. 


Results 


Unless otherwise noted, all of the neonates described 
had cord artery pH values that were higher than 7.20. 
We observed fetal bradycardia in many situations, ap- 
parently related to many different causes. Descriptions 
of some of these (Table I) follow. 

Maternal seizure bradycardia. We have record 
FHR during five maternal seizures (three were induced 
by epidural drugs and two were due to eclampsia) and 
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` Fig. £. A 16-year-old mother with severe aena oE E MINES gestosis who had a seizure 

- despite a serum magnesium level of 4.9 mg. per 100 ml. The patient was given diazepam (5.0 mg.), 

atropine (0.4 mg.), and additional MagSO, (4.0 Gm.) intravenously. An infant with Apgar scores of 7 
and 9 was delivered with low forceps 25 minutes after seizure. 


noted that the fetal bradycardia began simultaneously 
with the start of the maternal convulsion (Fig. 2). The 


fetal bradycardia often continued into the postictal 
state but was at least partially relieved by atropine. In 
two newborn infants delivered within 15 minutes of the 
maternal drug seizure, the umbilical artery pH was 
higher than 7.25 and in neither case could the anes- 
thetic agent be found in the umbilical blood. 
Maternal voiding bradycardia. Twelve FHR re- 
cordings which demonstrated profound fetal bradycar- 
dias during maternal voiding were studied. Neither did 
measurements of intravesicle pressure correlate with 
the FHR changes nor did the fetuses demonstrate 
acidemia. In seven cases, the parturients had just been 
turned to the supine position. There was an increase in 
uterine tension ir. five (as recorded with the external 
tgcograph) and a decrease in four. Eight women were 
fsescica during a second voiding and only five of the 
eight demonstrated a similar episode of fetal bradycar- 
dia. Membranes had been ruptured in nine and in only 


two were the vertices not engaged. In other words, 
voiding fetal bradycardia could not be absolutely corre- 
lated with rupture of membranes, station of the fetal 
head, rise in intrauterine tension, or intravesicle 
pressure; also, it was not always reproducible. 

Fig. 3 is a FHR recording of a parturient who voided 
three times during a seven-hour labor. During the first 
voiding, there was a minimal] rise in uterine tension 
with an associated fetal bradycardia. The parturient 
was given 16 mg. of morphine sulfate, and during a 
similar voiding episode that occurred two hours after 
the first, the fetal bradycardia did not recur although 
there was a similar rise in uterine tension. However, 
during maternal voiding two and one half hours after 
the second episode, a severe fetal bradycardia occurred 
again. During this last bradycardia, there was no 
significant change in maternal toe pulse height. 

Independent fetal bradycardia. Fetal vagal bra- 
dycardia independent of uterine contraction is fre- 
quently assumed. to reflect "grunting". and the fetal 
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Valsalva maneuver, which presumably includes the 
passage of meconium.” ë There were cases in which the 
fetal bradycardia was followed shortly by .fresh 
meconium observed within the amniotic fluid. This 
type of fetal bradycardia (Fig.-4) is also relieved by 
atropine, and in two of the four cases in which scalp pH 
was monitored, there were values of less than 7.15. The 
subsequently delivered newborn infants appeared to 
have marked vagal activity with accompanying fre- 
quent bradycardias. 

Poseiro effect bradycardia. Intrapartum fetal bra- 
dycardia associated with aortocaval compression 
(Poseiro effect) during uterine contractions in supine 
parturients is common in association with epidural 
anesthesia and is characterized by loss of the maternal. 
toe pulse (Fig. 5), which is relieved by turning thé par- 
turient on her side.* 7 Maternal toe pulses were re- 
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Fig. 3. FHR recording of a parturient voiding (between arrows) on three different occasions. There 
was a Slight rise in uterine tension when the parturient was placed on a bedpan. See text for details. 


corded with a standard pulse monitor oscilloscope in 
more than 300 parturients, and the Poseiro effect is 
presumed to have occurred during the uterine contrac- 
tion when the height of the toe pulse was reduced by 
one third. The Poseiro effect was present in 32 per cent 
of all supine parturients in whom effective epidural 
anesthesia was obtained, but it occurred in only 21 per . 
cent of laboring women who did not receive this anes- 
thetic. Consistent, abrupt, and brief fetal bradycardia 
occurred in 56 per cent of all parturients showing the 
Poseiro effect. Turning the parturient to the lateral 
position (the rule on our service) relieved 86 per cent of 
the loss of toe pulse with uterine contractions and 91 
per cent of the abrupt fetal bradycardias were IN 
relieved. i 
Terminal and expulsive bradycardia. All fetuses 
demonstrate spectacular "terminal" bradycardias of 
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. Fig. 4. FAR recording of profound fetal bradycardia after only a vaginal examination. The partu- . 
rient was placed in the knee-chest position because of suspected funis prolapse, which was not 
verified. Fresh meconium was later noted in the amniotic fluid. No more bradycardias occurred; the 


umbilical artery pH at birth was 7.13. 





Fig. 5. FHR recording of a supine parturient given an epidural anesthetic while in terminal labor. 
THe maternal hallux pulse (big-toe blood volume pulse): decreases with each uterine contraction as 
the parturient "pushes." 


varying durations at the time of vaginal delivery and 
expulsion. This low heart rate continues after delivery 
(expulsion bradycardia) until the newborn infant 
ventilates, after which time the heart rate generallv 
rises abruptly to 160 b.p.m. or higher (Fig. 6). In seven 
parturients whose membranes remained intact until 
the time of deliver”, four of the fetuses had no 
bradycardia, as recorded with the Doppler, until the 
time of membrane rupture. The other three had rel- 
atively sparse forewaters and the FHR's were like 
those recorded during deliveries in which there was 
early . rupture of membranes. A nuchal cord was 
present in one newborn infant of each group. In all 
y neonates with intact membranes, heart rates re- 
. cOrded immediately after delivery were less than 
100 b.p.m. until the neonates ventilated. . 

In 150 vaginally delivered newborn infants whose 


mothers had-not received either a general anesthetic or 
an atropine-like drug, fetal heart rates immediately 
after delivery were either less than 110 b.p.m. or more 
than 140 b.p.m. This latter group had ventilated. Eight 


. neonates who failed to attain heart rates of more than 


130 b.p.m. at two minutes after birth were uniformly 
depressed and apneic and required resuscitation. 

Of 20 neonates delivered by nonelective cesarean 
section, 16 showed the same "expulsive" heart rate pat- 
tern at rates of less than 110 b.p.m. prior to ventila- 
tion. In the other four cases, it was possible to deliver 
the infants under nontraumatic conditions and no 
bradycardias occurred. 

Terminal bradycardias are more severe in primi- 
gravid or multigravid women who have a tight 
perineum in relation to the neonates head size and in 
premature infants with mobile skulls. Atropine (0.4 
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Fig. 6. Fetal and newborn heart rate tracing from a multigravida woman: 2 refers to second stage of 
labor, D is delivery, B is first ILL ane H is heat applied to neonate. 
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Fig. 7. FHR and newborn heart rate tracing from a primigravid woman. Terminal bradycardia 
cohtinued until delivery of the neonate's head when the nasopharynx was gently aspirated. Brief 
break of bradycardia occurred: ung the infant ventilated. Bradycardia occurred again with 
esophogeal suction. 


mg.) administered to the mother 10 to 20 minutes 
prior to delivery completely relieved this type of 
bradycardia in only 37 per cent. At times general anes- 
thesia (especially ketamine) markedly alters this expul- 
sive bradycardia and the neonate displays a tachycardia 
instead. Terminal bradycardias lasting longer than 20 
minutes were associated with a decreased umbilical ar- 
tery pH (7.15 or lower) in five out of nine cases. Ter- 
minal bradycardias also occur when the cervix is in- 
completely: dilated, when the mother is bearing down, 
or if uterine contractions are particularly severe. The 
bradycardia is often reduced when the mother is 
rolled on her side or is delivered of the infant in the 
lateral Sims position, but the FHR does not necessarily 
return to baseline when the maternal toe pulse in- 
creases to its precontraction level. Thus, the terminal 
FHR pattern then seems to represent a variety of 
mechanisms, including fetal head compression and the 
Poseiro effect. j 

A number of tests were performed on the fetuses i im- 
mediately after birth to see if their bradycardias could 
be relieved prior to the time of ventilation. When the 
neonate was warmed with an infrared heater upon ex- 


posure to a cold environment or to a stream of Os, or. 


when varying amounts of time were taken to clamp the 


umbilical cords, or when delivery took place in a dark- 
ened room, there was no appreciable effect upon the 
neonates bradycardia. In two cases in which gentle suc- 
tion was applied to.the nasopharynx prior to delivery 
of the infant’s shoulders, there was a brief episode of 
the FHR returning to baseline (Fig. 7). 

With the RSR recorder, the fetal systolic time intet- 
vals, were determined in 43 cases during terminal and 
expzlsive bradycardias. 
many artifacts because of movements of both mother 
and fetus. However, it was determined that the ejection 
time intervals remained relatively constant during the 
bradycardia, suggesting increased fetal cardiac after- 
load. (fetal hypertension) as well as decreased cardiac 
performance. 

Nuchal cord bradycardia. The FHR recordings of 
100 newborn infants with nuchal cords at the time of 
delivery were analyzed. Sixty-two had abrupt and 
moderately severe (variable) bradycardias on more 
than four occasions. Twenty-four showed initial FHR 
tachycardias with uterine contractions in early cee 
which changed to decelerations in ‘late labor. Of 
other .infants with no nuchal cords, similar fe i 
bradycardias occurred before terminal labor in only 38 


per cent. The durátion of terminal and expulsive` 
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Fig. 8. Simultaneous recordings of fetal heart rate (FHR), uterine tension (UT), fetal placenta ul- 
trasound (PUS), and hallux pulse (HP) of two different supine parturients. On the left, the uterine 
(hallux) "pulse" decreases with contraction and bradycardia, while on the right, the funis (placental) 
pulse decreases with contraction and bradycardia. Both fetal bradycardias were diminished by turn- 


851 


ing the parturient to a lateral position. 


bradycardias was unrelated to the presence or absence. 


of a nuchal cord. 


Comparison of Poseiro effect with funis 

effect bradycardia 

Recordings of acute fetal bradycardia with simulta- 
neous recordings of uterine tension, maternal toe 


pulse, and fetal placenta Doppler flow are presented in . 


Fig. 8. While the Zetal heart rate responses are similar, 
in one casé FHR appears to be related to a decreased 
pulse height (Poseiro effect) and in the other to de- 
creased placental flow (funis effect). 


Fetal sheep studies 


Fig. 9 is from a long-term experiment in fetal sheep 


.at 130 days’ gestation and two days after operation. 


Catheters had been placed in the amniotic fluid and 
fetal aorta (Fem Art) and "wedged" in the maternal 
uterine vein toward the myometrium (UT vein) and in 
the umbilical vein toward the uterus (Um vein wedge). 
The umbilical flow was determined from a Clark elec- 
tromagnetic flow transducer with pulsatile how (Um Q) 
and mean umbilical flow (Um Q) recorded. FHR is re- 
corded in beats per minute, pressure in torrs, and flow 
in fitiliners pe- minute. A spontaneous rise in mater- 
uterine vein wedge pressure occured which is as- 


sumed to represent a localized uterine contraction as 


* 


no pressure rise was noted in the amniotic fluid. This 
"localized uterine contraction" is associated with fetal 
bradycardia and decreased umbilical flow. 

Fig. 10 is from the results of the same experiment 
obtained on the fourth postoperative day. On this occa- 
sion, a prolonged rise occurred in umbilical vein wedge 
pressure which was associated with fetal bradycardia, 
fetal hypertension, and decreased umbilical flow. 


Comment 


The heart rate of the fetus in utero obviously 
changes for many reasons, some due to changes of fetal 
arousal or levels of metabolites and some associated 
with movement or stress. This article is concerned only 
with those abrupt intrapartum fetal bradycardias 
which appear to be mediated by the vagus nerve and 
which are sometimes associated with stress, the mecha- 
nisms of which are at best only superficially under- 
stood. | 

As Sureau? has noted, there is often a lack of correla- 
tion with the occurrence of Hon's definition of an um- 
bilical cord compression FHR pattern and actual funis 
compression. Unfortunately, we have not clarified the 
problem. Even when the placental Doppler pulse? di- 
minished during a uterine contraction, we did not at 
the time of delivery find the funis consistently in a posi- 
tion of possible compression. A false positive “placental 
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Fig. 9. Recordings from a long-term experiment in fetal sheep done in another laboratory demon- 
strate a significant rise of maternal uterine vein wedge (Ut vein) pressure associated with fetal 
bradycardia without apparent rise of amniotic fluid pressure. See text for details. 


pulse" test may indicate that umbilical How can: be di- 
minished in all types of vagal bradycardia and probably 
occurs more often than is suggested by Fig. 1. 

.. Our own analysis suggests that in only about 65 per 
cent of fetuses with a typical severe funis-tvpe FHR 
deceleration is the cord fourid in a position of possible 
compression. Ás discussed below, this false positive rate 
is increased markedly if the parturient is supine: and 
epidural anesthesia has been obtained (the Poseiro ef- 
fect). On the other hand, only about 60 per cent of the 
fetuses with nuchal cords have even occasional "cord- 
like" bradycardias. | 

' It appears easy to understand the mechanisms of the 
vagal-type bradycardia with acute and complete funis 
compression. A marked increase presumably occurs in 
peripheral vascular resistance, since 40 per cent of the 
fetal cardiac output has been obstructed; this is fol- 
lowed by an equally abrupt and severe hypertension 
which in turn initiates the baroreflex. However, the 
clinical FHR patterns of umbilical cord compression 
include many other responses such as tachycardia, in- 
termittent recovery, and marked increases in beat-to- 


beat variability. Based on previous studies of prolapse | 


of the umbilical cord in both exteriorized sheep fetuses 


and man, it has been suggested that the early tachycar- 
dia reflects partial umbilical vein compression.'? 
Reynolds and Paul," however, have described a severe 
bradycardia associated with such venous cord occlusion 
in sheep. Perhaps these major differences in observed 
heart rates can be related to the degree of decrease in 
umbilical venous return achieved in the two studies. 
The increase in beat-to-beat variability probably re- 
flects the excessive vagal activity and fetal cat- 
echolamine levels.” | 
There is no uniformity of opinion on the subject of 
funis compression FHR patterns, for in depressed. 
newborn infants with tight nuchal cords, Tipton and 
Chang” noted that prior FHR deceleration patterns 
were of all types (early, late, and also variable). Only 
the area of FHR deceleration correlated with the neo- 
nate's condition in the experience of Tipton and 
Chang, and not the onset of the fetal bradycardia (to 
uterine contraction). By contrast, O’Gureck and col- 
leagues? found that when the incidence of variable de- 
celerations was greater than 50 per cent with d 


* = * 
tions, all of the fetuses had either a short or a nucNal , 


cord. 
We have previously assumed that “head eompres^ 
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sion" type of fetal bradycardia represents Cushing's 
phenomenon, i.e., increased intracranial pressure ac- 
companied by systemic hypertension. However, work 
in adult animals has shown that the elicitation of a 
bradycardia response to increased intracranial pres- 
sure requires the integrity of the connections be- 
tween the brain stem and the spinal cord. Further- 
more, the response is not completely blocked by at- 
ropine or by B adrenergic agents, but it is abolished by 
a adrenergic agents. Unlike clinical “head compres- 
sion” bradycardia, the vagal reflex is nota critical factor 
in the bradycardia cf Cushing’s phenomenon.” The 
mechanism is further confused for in long-term exper- 
iments in fetal sheep fetal head compression elicited a 
severe acute bradycardia without a preceding fetal 
hypertension or the Earoreflex. Such fetal bradycardias 
are prevented and abolished by atropine. 


Determinations of human fetal systolic time interval 


during terminal bradycardia usually demonstrate un- 
changing ejection times, an observation which strongly 
suggests an associated hypertension.” Since head com- 
pression is considered an important component of 
terminal bradycardias, it may be that there are at least 
two types of "head compression bradycardia,” one with 
and one without fetal hypertension. 

It is the Poseiro effect which appears to be common? 
and is perhaps the most baffling to understand. These 
bradycardias are correlated directly with uterine con- 
tractions which implies a pressure relationship, but in- 
stead the effect is apparently one of reduced uterine 
blood flow. Further confusion occurs since uterine 
blood flow is reduced during all uterine contractions,” 
and yet most uterine contractions are not associated 
with fetal bradycardia. Both Berman and associates! 
who did a long-term experiment in fetal. sheep, and 
Künzel and co-workers,!? in a short-term experiment. 
have noted a fetal vazal type of bradycardia following 
reduction cf uterine blood flow achieved by occlusion 
of the maternal vena cava. However, both groups de- 
scribed a significant latent interval between the decline 
of uterine blood flew and the occurrence of fetal 
bradycardia and both attributed this to time required 
for development of fetal hypoxia. Walker and associ- 


ates? likewise found in the human fetus a significant 


lag time for low-tension maternal oxygen to be ex- 
pressed. 

The apparent association between the Poseiro effect 
and rupture of the membranes, occiput-posterior 
positions, intensity of uterine contractions, maternal 
hypotension, and epidural anesthesia suggests that 
ynese may be a common denominator of all vagal fetal 
bradycardias which could be reduced uterine blood 
flow. Before the sluice theory was disproved,' it of- 
fered pressure concepts which could explain the im- 
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Fig. 10. Same fetal experiment as in Fig. 9, two days later 
there was a spontaneous rise of umbilical wedge pressure as- 
sociated with fetal hypertension and bradycardia. See text for 
details. 


mediate onset of fetal bradycardia with the beginning 
of the Poseiro effect. Until more data become avail- 
able, it appears prudent to observe that through un- 
known mechanisms an acute decrease in uterine blood 
flow is able to evoke an equally acute fetal bradycardia 2° 

Bustos and colleagues?! lke many other inves- 
tigators, have described the neonate as having a 
tachycardia immediately post partum. Others have 
noted bradycardia in neonates but have ascribed it to 
clamping of the umbilical cord.” As we have observed, 
Zilianti and colleagues? reported that the bradycardia 
in newborn infants was relieved by the infant's first 
respiratory movement. These South American observ- 
ers ascribed the expulsion bradycardia to the reduction 
in placental vascular bed and subsequent increase in 
umbilical vascular resistance and hypertension. Our 
systolic time interval measurements likewise suggest 
fetal hypertension at this time. Zilanti and co-workers 
found, as we did, that cord clamping made no differ- 
ence in the bradycardia, which it should aggravate if 
hypertension were the etiology. In addition, we found 
no less expulsive bradycardias in fetuses whose 
mothers had atonic uteri. 

Independent fetal vagal activity (gruntin ed V 
the source of unexplained increases in fetal d pera 
resistance, hypertension, and bradycá Ty occu, 
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rence is fairly well documented in fetal sheep,?* but the 
same is not true for human fetuses. Certainly a human 
infant's grunting as part of the Valsalva maneuver has 
an- associated profound bradycardia.” We suggest that 
these cases of fetal bradycardia followed by fresh 
meconium staining described herein represent similar 
fetal events in utero, Such fetal grunting may be de- 
leterious because of the associated decreased‘ cardiac 
output." 

Fetal bradycardias associated with maternal seizures 
(those related either to epidural drugs or to eclampsia) 
begin with the onset of the maternal convulsion and 
often last much longer. The absence of anesthetic 
drugs in the fetal blood, a latent period, or fetal 
acidemia would suggest that the rise in intrauterine 
pressure evokes the fetal bradycardia. Why the 
bradycardia has such a delayed recovery is unknown. A 
similar fetal bradycardia pattern occurs with maternal 
vomiting, but in our experience, it is not associated 
with such a prolonged delayed recovery as that which 
occurs with maternal seizures. 


We have no explanation for the voiding bradycardia 


except to note that it occurs repeatedly with some 
‘fetuses and not at all with others and that it is not 
necessarily associated with. fetal acidemia. It seemingly 
occurs with or without a rising intrauterine pressure 
and with or without the Poseiro effect. 

Manipulation of the’ fetal vertex can evoke either 
fetal tachycardia or bradycardia. We previously de- 
scribed the different fetal responses to the various fetal 
arousal levels.” Others have suggested that minimal 
fetal manipulation. could result in increased uterine 
tension.”” The recordings (Figs. 9 and 10) of the sheep 
fetus suggest that local areas of uterine tension in- 
sufficient to elevate amniotic fluid pressure can be as- 
sociated with fetal bradycardia perhaps secondary to 
fetal hypertension. Whether such cardiovascular re- 
lationships occur in human fetuses is unknown, but 
similar episodes of unexplained (without apparent con- 
tractions) bradycardia do occur. Laboratory recordings 
. of sheep during uterine contractions often suggest a 
greater rise in fetal blood pressure than amniotic fluid 
pressure. The clinical implications of the fetal sheep 
studies are that fetal hypertension responses related to 
increased umbilical vascular resistance and the baro- 
reflex may explain many of the so-called “head com- 
pression” or “independent” fetal bradycardias. 
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This article has been an anecdotal account of many |. 
different apparent etiologies of fetal bradycardias. The 
common theme has been that the information at hand 
is insufficient to explain their occurrences. It is doubt- 
ful that any acute fetal bradycardia is ever 
“physiologic” in the sense that it is completely innocu- 
ous. Furthermore, it serves no useful purpose to label 
fetal bradycardias according to their theoretical mecha- 
nisms. Others disagree, believing that certain FHR pat- 
terns are diagnostic of umbilical cord compression, and 
recommend immediate cesarean section even when 
failing to find the prolapsed umbilical cord.?5 Still 
others suggest that head compression is the basis of 
nearly all fetal bradycardias and that the amniotic 
membrane should be protected.! We have suggested 
that the maternal supine position always be avoided.’ 
Given this relative lack of knowledge and disagreement 
over etiology, it is proposed that all. abrupt fetal 


-bradycardias simply be referred to as “vagal bradycar- 


dias" and that they be described and treated according 
to their severity. Prolapse of the funis and fetal as- 
phyxia should alwavs be ruled out, but otherwise the 
bradycardia treatment should be considered for its 
own possible detrimental effects upon the fetus. 
Rudolph?? has demonstrated that fetal cardiac out- 
put in fetal sheep is often dependent on heart rate. 
Our own systolic interval measurements in human 
fetuses also suggest that ejection times do not uni- 
formly increase during fetal bradycardia, indicating 
that the fetuses' cardiac outputs decrease during severe 
and prolonged vagal bradycardia. Under these circum- 
stances, it is logical to seek to prevent fetal bradycardia 
whenever possible, even to the extent of using at- 
ropine. Parer” has failed to find a beneficial effect of 
atropine in hypoxic sheep fetuses (by inducing mater- 
nal hypoxia).and we have never recommended its use 
under these circumstances.? But throughout this re- 
port, we have suggested that vagal FHR's are not re- 
producible or consistent after a given event (Poseiro 
effect, nuchal cord, maternal voiding, etc.), an inde- 
pendence which is probably an advantage to the fetus. 
The use of atropine would make the fetus even more 
independent of these events, the detrimental effects of 
which are often only associated vagal bradycardia. 
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Discussion 


Dr. JOHN T. QUEENAN, Louisville, Kentucky. In this 
study Drs. Goodlin and Haesslein have proposed that 
there are multiple etiologies for fetal vagal bradycar- 
dias. 

In elucidating the causes of vagal fetal heart rate 
(FHR) decelerations, the authors acknowledge the re- 
ported causes of head compression and cord compres- 
sion. But they postulate that these two causes do not 
account for all of the vagal-type decelerations. 

In their series taey have noted FHR decelerations 
with maternal seizures, maternal voiding, and the 
Poséiro effect. Furthermore they note 11 patients with 
what they describe as independent fetal bradycardia, 
which is associated with the passage of meconium. The 
‘authors state this condition is relieved by atropine. In 


the example shown in Fig. 4 the FHR slowing is a . 


bradycardia and not a deceleration. The FHR bra- 
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dycardia is a slowing of the heart rate to less than 
190 b.p.m. lasting 10 minutes or more. 

In this presentation of FHR monitoring the authors 
used the term "fetal bradycardia" uniformly. Many of 
the FHR events were clearly decelerations—not 
bradycardias. This departure is confusing, particularly 
when the authors describe these heart rate slowings as 
acute and abrupt. 

They found 100 patients with nuchal cords. Only 62 
per cent had FHR decelerations. This is, as expected, 
because the mere presence of a nuchal cord certainly 
does not imply fetal distress. The number of times the 
cord: is around the neck and whether the rotation and 
descent of labor meee the cord are the deciding fac- 
tors. 

Conversely, the audial cord or the overt prolapse is 
by no means the only situation causing cord compres- 
sion. Indeed, occult or temporary cord compression 


. eo Tg i 
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can cause episodic fetal distress. Was occult cord 
compression operational in the “independent fetal 
bradycardia?” 

The monitoring of the terminal phase of labor and 
the immediate postpartum period is a valuable clinical 
effort. Attributing thé decelerations only to head com- 
pression and Poseiro effect is not correct. Some of 
these patients could have occult cord prolapse or cord 
compression as the fetal abdomen passes through the 
pelvis. After all, these factors are not mutually exclu- 
sive. | 

Their effort to inyestigate FHR patterns in terminal 
labor and the immediate postpartum period ,is com- 
mendable. It is at this very time that the clinicians re- 
move the monitors and truly “go bare.” However, 
much additional data are needed with great attention 


paid to experimental design to account for the myriad 


of variables. 

The question of whether to give atropine for fetal 
decelerations always evokes great controversy. The 
authors present no data in this paper that support a 
'beneficial effect of atropine. The implied beneficial 
effect is conjectural. 

The FHR is under the control df the papae 
and parasympathetic nervous systems. Atropine blocks 
the vagal tone, producing a loss of beat-to-beat variabil- 
ity and a tachycardia. Beat-to-beat variability is a favor- 
able sign whereas FHR decelerations are an unfavor- 
able sign. Administration of atropine blocks the vagus 
and abolishes both of these signs. Thus, atropine 
causes a masking effect. — 

Átropine creates a cosmetic effect on the FHR 
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"monitor tracing. It has the danger of giving the clini- 


cian a false sense of security while obscuring these im- 


‘portant indicators of fetal condition during labor. The 


only time atropine might be indicated is to treat a prc- 
found deceleration or bradycardia after HECIBInE to ef- 
fect an immediate delivery. 

I would like to ask the authors: (1) if there was rea- 
son to depart from the accepted definitions of FHR 
decelerations and FHR bradycardias. (2) if the shape of 
the deceleration or bradycardias was correlated with 
clinical outcome, and (3) if the use of four different 
types of FHR monitors might have affected the results? 

DR. GOODLIN (Closing). I do not have any argument 
with what Dr. Queenan has said, for it is the standard 
American view. 

My basic concern is that when we use the term "fetal 
heart rate deceleration" we immediately think of either 
head or cord compression. And we do argue in this 
article that there are many other events that evoke the 
same sort of response on the part of the fetus; there- 
fore, I think the term "fetal heart rate deceleration" is 
no longer an appropriate term. 

As far as the use of the atropine is concerned, this 
argument has been going on for years. Basically, I con- 
tend that fetal bradycardia is never of benefit to the 
fetus; that if one makes certain that there is no umbili- 
cal cord prolapse or no fetal acidemia and that if the 
bradycardia or, if you wish, severe deceleration con- 
tinues and if the fetus is not to be delivered immedi- 
ately, it is appropriate to use atropine. I believe the 
risks of a’ markedly reduced fetal cardiac output are 
thus avoided. 


Intrapartum fetal asphyxia: Clinical characteristics, | 
diagnosis, and significance in relation to pattern 


of development 
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The clinical and fetal heart rates and acid-base characteristics and their sequelae have 
been reviewed in 587 patients. The relevant clinical factors in the asphyxia group were the 
preterm fetus, -he intrauterine growth retarded fetus, maternal toxemia, and midforceps 
delivery. The curation of the developing metabolic acidosis in the asphyxia group ranged 
from terminal t» the last two hours of labor. Marked patterns of tota! decelerations and 
moderate and marked patterns of /ate decelerations are of predictive value in the diagnosis 
of intrapartum fetal asphyxia with a trend to an increased incidence in the longer duration 
categories, be-ween four and two hours prior to delivery, and a significant increase in all 
categories during the last two hours of labor. The significance of intrapartum fetal asphyxia 
to the newborn infant is evident from the low Apgar scores, increased incidence of 
moderate and severe respiratory distress syndrome, and central nervous system 
complications in the asphyxia group in relation to the normal group. (AM. J. OBSTET. 


GYNECOL. 129: 857, 1977.) 


PERINATAL ASPHYXIA is in the opinion of many in- 
vestigators" * the most important mechanism in in- 
juries to the brain leading to long-term morbidity in 
surviving newborn infants. The significance of fetal as- 
phyxia in perinatal mortality can be established with 
some precision by a review of perinatal deaths with 
postmortem examination. However, the relationship to 
short- and long-term morbidity is a more elusive ques- 
tion. This is in part due to the fact that the accurate 
diagnosis of fetal asphyxia is difficult and the response 
of the particular stressed fetus may be complex, and 
due in part to the fact that the relationship between the 
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episode of perinatal asphyxia and the morbidity, ob- 
served at a time remote from the event, may be difficult 
to establish. 

Thus, studies of the biological processes contributing 
to and the consequences of fetal asphyxia are of con- 
tinuing importance. The specific issues are the clinical 
circumstances that give rise to asphyxia, the severity of 
asphyxia required to produce injury to the fetus and 
the newborn infant, and the wide range of physiologic 
alteration which underlies the diversity of the 
pathologic changes which occur. 

The objective of the present study is to provide 
further data in regard to the clinical circumstances re- 
lated to the development of intrapartum fetal asphyxia, 
the fetal heart rate (FHR) characteristics which are of 
predictive value in the diagnosis, and the neonatal 
complications that have occurred, the data being de- 
rived from patients for whom a diagnosis of asphyxia 
has been established by means of an acid-base assess- 
ment at delivery with the duration of this developing 
process being documented by means of an acid-base 
assessment during labor. 
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Table I. The pH, buffer base (BB) and oxygen tension (Po;) in fetal capillary blood at midlabor and during 
the last two hours of labor and in the umbilical vein and artery. blood at delivery in the normal group 
and the three categories of the asphyxia group 


Normal Eu 


re group 


Terminal 


NC ENE NC Poy 





Mean + S.D. Mean + S.D. 
Mid labor 180 7.312 0. 089 43.9 '23 19. 9 90 7. 305 0.050 42. 9 ."$1 191 47 
61-120 min. 92 7.803 0.087 48.7 20 19.4 E 9 7,252 0.028 43.3 17 189 4.5 
16-60 min. ]42 7.299 0.050 43.4 2.9. 19.2 4.4 87 7.282 0.053 42.6 2.3 18.2 5.8 
0-15 min. 143. 7.296 0.043 48.1 19 19.1 43 12 7.248 0.031 41.3 L6 143 6.1 
Umbilical vein 465 7.338 0.044 42.3 18 27.8 5.5 46 7.258 0.068 38.6 2.5. 262 8.0 
Umbilical artery 465 7.272 0.044 410 (15 17.6 5.2. 46 7.146 0.070 34.1 2:7 


Methods 


The present study includes the observations ob- 
tained from 587 patients managed in a perinatal inten- 
sive care unit. The criteria for admission were mater- 
nal, fetal, or labor risk factors that have been shown to 


be predictive of i intrapartum fetal asphyxia.? The sec-. 


ond requirement for inclusion im the study was 
sufficient serial acid-base data during labor and at de- 
livery to permit classification of each case in the normal 
acid-base group (465 patients) or the asphyxia group 
(122 patients) and to define the duration of the devel- 
oping metabolic adidosis in the asphyxia group. | 

The maternal medical, obstetric, labor, and delivery 
complications have been recorded. The characteristics 
of the newborn infants have been defined and the 
neonatal course of each infant has been reviewed in 
regard to morbidity. 

The FHR records obtained with a scalp electrode 
have been reviewed for each two-hour period prior to 
delivery. The observations made include the range of 
baseline FHR, the total decelerations, and the late de- 
celerations in relation to contractions in each two-hour 
period. The baseline FHR is expressed as the rate 
range at the six successive 20 minute intervals in each 
two-hour period. Total decelerations were defined as 
the percentage of contractions associated with a'decel- 
eration in each two-hour’ period... -Late decelerations 
were defined as the percentage of contractions associ- 
ated with a late deceleration in each two- hour period. 
The patterns of total and late decelerations in each 
two-hour period were classified in a manner previously 
described. Total. deceleration patterns were classified 


as “moderate” if 5 to 29 per cent of contractions were - 


associated with a deceleration and “marked” if greater 
than or equal to 30 per cent of contractions were asso- 
ciated with a deceleration. Late decelerations. were 


13.2 6.5 


classified as “moderate” if «10 per cent of contractions 


` were associated with a late deceleration and "marked" if 


= 10 per cent of contractions were associated with a late 
deceleration. 

Serial acid-base assessments including (1) maternal 
venous blood acid-base, lactate, and pyruvate charac- 
teristics during labor and at delivery, (2) fetal acid-base 
characteristics during the last half of labor, and (3) 
acid-base, lactate, and pyruvate characteristics at deliv- 
ery were obtained. The criteria to define the normal 
and the asphyxia groups were derived from a study 
previously reported from this unit involving normal 
patients in whom the capillary blood buffer base dur- 
ing the last hour of labor was 42.2 x 2.0 mEq. per 


— liter and the umbilical artery buffer base was 41.2 + 


2.5 mEq. per liter.” The normal acid-base group 
as determined by serial acid-base studies during labor 
included 465 patients having fetuses with a capillary 
blood buffer base of greater than 1 S.D. below the 
normal mean, i.e., 2 40 mEq. per liter, and an um- 
bilical artery buffer base at delivery of greater than 
1 S.D. below the normal mean, i.e., = 38. 6 mEq. per 
liter. 

The fetal asphyxia group included 122 patients in 
whom the fetus at delivery had an umbilical artery buf- 
fer base of less than 2 S.D. below the mean, ie., 
«36.1 mEq. per liter. Serial fetal acid-base observa- 
tions availablé during the latter half of labor in each 
case were sufficient to establish the duration of the de- 
veloping metabolic acidosis due to the intrapartum 
episode of fetal asphyxia. The criteria of a developing 
metabolic acidosis were a capillary blood buffer base of 
less than 1 S.D. below the normal mean in the last hour 
of labor, i.e., «40 mEq. per liter. Three categories*of 
duration of intrapartum fetal asphyxia were identffied 
in the fetal asphyxia group. There were 46 patients in 
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the termirial fetal asphyxia category in whom the fetus 


" demonstrated no ev.dence of metabolic acidosis during 
' labor but. who, during the last 15 to 30 minutės of 


labor, developed tbe significant. metabolic acidosis ob- 


served at delivery. There were 40 patients in the "fetal 


asphyxia/one hour" category whose fetuses demon- 


strated evidence af a developing metabolic acidosis '- 
during the last hou- of labor and a significant metabolic: 


acidosis at delivery. There were 36 patients in the "fetal 


.asphyxia/two hour" category whose fetuses demon- 


strated evidence of a developing metabolic acidosis 
during the last two hours of labor with a significant 
metabolic acidosis at delivery. 


Results 


Acid-base characteristics of the normal and as- 


` phyxia groups. The acid-base characteristics during 


labor and at delivery in the normal group and the to- 
tal-asphyxia’ grou» are illustrated in Fig. 1. There was 


no significant di-ference at midlabor (that is, more - 


.. than two hours prior to. delivery and usually at 3 to 7 


cm. of cervical dilatation) between the two groups in - 
respect to pH, buffer base, and oxygen or carbon diox- 


ide tension. However, the maternal pH, buffer base, 


„and oxygen tension in the asphyxia group are all sig- 


nificantly lower than those in the normal group two 
hours prior to delivery, one hour prior to delivery, 


and, 5 minutes prior to delivery; the same was true - 


for values obtained from umbilical vein and artery 
blood at delivery. | 

The acid-base characteristics during labor add. at is 
livery in the "terminal asphyxia, " "asphyxia/one hour," 


‘ M . ` : j 
and "asphyxia/two hour” categories are compared to | 


these of the normal group in Table I. All three 
categories demonstrate a significantly lower pH, buffer 
base, and oxygen tension in the umbilical vein and 





' to 19.4 mm.. Hg. (p < 0.01); 
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Number 8 . : Í 
«. Asphyxia groüp ee 
. One. hour an EE Two hour 

15 . 7.287 0.035 42.4 ' .16.6 3.5 7.256 ~ 0.035 39.8 2.2 0761: 3.7 

5 ‘7.269 0.041 ` 42.6 P 16.3 2.6 7.181 . 0.087 364. 3.1 15.4 .9.6 
' 22 7.181 0.072 36.7 2:2. 13.0 3.8 7.159 . 0.087 35.2 4.0 14.7 4.5 

19 ; 7.176 0,082 35.5 3.0 15.6 -5.0 7.164 ‘0.071 36.6 4.3 12.3 3.5 

40 7.235 0.067 37.0 2.4 ~ 24.6 6.5 - 7.203 0.062 35.9 21. 23.5 7.3 

40 7.137 0.058 935.2 1.9 6.0 7.122 . 0.068 3.0. 4.7 


11.6 


i 

artery at ice in relation to the normal group. This 
metabolic acidosis in the three asphyxia categories is 
associated - with an increased lactate and lactate- 
pyruvate ratio in relation to the normil group. The 
respective lactate and lactate-pyruvate ratio in the um- 
bilical arteries of the "terminal asphyxia” category were 


- 41.6 mg. per 100 ml. and 22.9; the asphyxia/one hour” 


category, 49.1 mg. per 100° ml. and 26.7; and the . 
“asphyxia/two hour" category, 48.0 mg. per 100 ml. 
and 24.7: All of these are significantly greater than the 


lactate, of 23.3 mg. per 100 ml. and lactate-pyruvate - 


ratio of 16. 3 (p « 0.001) in the normal group. 
. The duration and pattern of development of the 
metabolic acidosis in the tliree categories are identified 
by the serial measures of buffer base during labor. The 
"terminal asphyxia" category demonstrates no abnor- 
mal acid-base measures. in the fetus during labor in 
relation to the normal group, with the exception of a 
significantly lower oxygen. tension 15 minutes prior to 
delivery, 14.3 mm. Hg as opposed to 19.1 mm. Hg 
(p « 0. 001). In the "asphyxia/one hour" category the 
fetal capillary blood buffer base and oxygen tension ` 
both are significantly lower than those in the normal 
group one hour prior to delivery—36.7 mEq. per liter 
in relation to 43.4 mEq. per liter (p « 0.001) and 13.0 


. mm. Agi in relation to 19.2 mm. Hg (p < 0.001)—and 


15 minutes prior to delivery—35. 5 mEq. per liter in 
relation to, 43.1 mEq. per liter (p < 0.001) and 15.6 
mm. Hg in relation to 19.1 mm. Hg (p « 0.01). In the 
"asphyxia/two hour" category, the fetal capillary blood 


. buffer base. and oxygen tension are both significa~tly 


lower than those in the normal group two hours y. ior 


‘to delivery—36.4 mEq. -per liter in relation to 43.7 


mEq. per liter (p < 0.001) and 15.4 mm. Hg in relation 
one hour prior to 
delivery—35.2 mEq. per liter in relation to 43.4 mEq. 
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Fig. 1. The pattern of blood gas and acid-base changes during the last half of labor and at delivery in 


the normal group and asphyxia group. 


per liter (p « 0.001) and 12.3 mm. Hg in relation to 
19.2 mm. Hg (p < 0.001); and 15 minutes prior to 
delivery—36.6 mEq. per liter in relation to 43.1 mEq. 
per liter (p « 0.001) and 12.3 mm. Hg in relation to 
19.1 mm. Hg (p < 0.001). | 

Maternal venous acid-base observations in the three 
asphyxia categories demonstrated no evidence of 
significant maternal metabolic acidosis to indicate that 
this had been a factor in the development of the fetal 
metabolic acidosis in the three categories of the as- 
phyxia group. 

Clinical characteristics of the normal and asphyxia 
groups. The clinical characteristics of the asphyxia 
group are compared to those of the normal group in 
Table II. The asphyxia group demonstrated no’ dis- 
tinctive features in respect to parity, past gestational 
complications, or maternal medical complications. The 
increased incidence of toxemia is due to the increased 
incidence in the "asphyxia/two hour" category, 36 per 
cent, in relation.to the normal group, 15 per cent 
(p < 0.01). 

There were more preterm fetuses in the asphyxia 
group, 18 per cent, in relation to the normal group, 10 
per cent (p < 0.01). More postterm fetuses were born in 
the asphyxia group; however, the difference in relation 
to the normal group is not statistically significant 
(p < 0.4). There is an increased incidence of fetuses 
with intrauterine growth retardation (IUGR) in the as- 
phyxia group, 21 per cent, in relation to the normal 


group, 6 per cent (p < 0.001). The increased incidence 
of these fetal variables occurred uniformly in all three 
categories. Meconium in the amniotic fluid was found 
more frequently in the asphyxia group; however, the 
difference in relation to the normal group is not statis- 
tically significant. 

The asphyxia group demonstrated no distinctive fea- 
tures in respect to the characteristics of labor or the 
analgesia and anesthesia used. The increased incidence 
of delivery by cesarean section in the “asphyxia/two 
hour” and the “asphyxia/one hour” categories repre- 
sents management decisions due to a diagnosis of fetal 
asphyxia with a significant metabolic acidosis. ‘The in- 
creased incidence of midforceps delivery is due to the 
increased incidence in the “terminal asphyxia” catego- 
ry, 61 per cent, in relation to the normal group, 29 per 
cent (p < 0.01). 

FHR characteristics of the normal and asphyxia 
groups. The range of base-line FHR during the last 
eight hours of labor in the three categories of the as- 
phyxia group is similar to that in the normal group. 

The total deceleration characteristics during the last 
eight hours of labor in the normal group and the three 
categories of the asphyxia group are presented in Fig. 
2. 'The pattern of total decelerations in the asphyxia 
group is similar to-that in the normal group until the 
last four hours of labor. Between four and two Hours 
prior to delivery the asphyxia group demonstrates an 


increase of total decelerations, and the "asphyxia/one . * 


4 


x 
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Table II. The maternal, fetal, and labor TET in the patients of the normal group 


and the three categories of the asphyxia group 






| Normal group 
(N = 465) 


. 284 61... 
xl 181 ` 39 ^ 
Pregnancy com coni 
Perna d l : l 29 16 
Preterm neonate R a i] 
Intauterine growth-retarded n neonate . 15 8 
Medical complication ! | 
Hypertension—reaal . 18 4 
Diabetes | SO 4 
Other 35 7 
Obstetrical complication 
Toxemia | 75 16 
A. P. H. | v 4 
Gestational complication 
Preterm 49 10 
Postterm 48 10 
Intrauterine growth retardation E 26 6 
Congenital anomaly TO 8 06 .l 
Rh-isoimmunization i 0 0 
Clinical fetal distress 
Amiotic fluid 
Meconium: » N58 ~ 359 
Labor complications i 
Abnormal uterine action : 144 31 
Dystocia lI 2 
‘Abnormal uterire activity dystocia 10 2 
Anesthesia | 
Regional orlocai. -` | 418 90 
General 47 10. 
Delivery 
Spontaneous lov forceps "EE 270 58 
Midforceps ae l 133 29 
Breech J 


Cesarean section 55 T 


hour” category and “asphyxia/two hour” category 
demonstrate an increased percentage of patients with a 
marked pattern of total decelerations (37 and 39 per 
cent, respectively) in relation to the normal group (19 
per cent); however, the difference is not statistically 


significant. During the last two hours of labor, the per- - 


centáges of contractions associated with a deceleration 
in the three categories of the asphyxia group (38, 40, 
and 43 per cent) are significantly greater than in per- 
centage for the normal group (27 per cent) (p < 0.001), 
while the percentages of patients with a marked pat- 
tern,of total decelerations in the three.categories of the 
asphyxia groap (54, 52, and’ 61 per cent) are 


significantly greater than the percentage in the normal - 


group (34 per cent) (p « 0.001). | 
There were 10 patients in the asphyxia group in 


* whom,the fetus exhibited no decelerations, two in the 


! 


a 
. 


"di cii iid group (N — 122) 


Terminal One hour Two hours 
f (N = 46) ` (N =.40) (N = 36) 
ERLIEN xe ee % 
31 67 22 55 26 72 
15 33 . 18 45 10 28 
H 9 0 0 ] 
0 0 6 15 1 8 
l 2 9 5 0 0 
3 6 l 2 3 8 
0 0 3 7 4 I} 
3 6 0 0 5 14 
9 19 8 20 . 13 36 
4 9 l 3 l 4 
8 17 7 17 7 19 
6 . 13 8 20 5 ]4 
8 17 9 22 8 22 
1 2 1 2 l 3 
2 4 0 Q- 0 0 
16 35 17 49 18 50 
12 33 4 ll 20 56 
l 2 ] 2 2 6 
| 2 | y | E 
89 85 80 75 29 80 
6 15 9 25 7 20 
l4 = 30 14 35 1] 30 
28 .. 61 14 35 8 22 
] 2 2 4 1 3 
3 6 9 22 16 44 


"terminal asphyxia" group, three in "asphyxia/one 
hoür," and five in "asphyxia/two hour". A review of the 
materrial and fetal clinical and acid-base characteristics 
revealed no distinctive differences among these 10 pa- 
tients and the other patients of the asphyxia group. 
The late deceleration characteristics during the last 
eight hours of labor in the normal group and the three 


" categories of the.asphyxia group are presented in Fig. 


3. Random late decelerations occurred in both the 
normal group and three categories of the asphyxia 
group until the last four hours of labor. Between four 
and two hours prior to delivery the percentages of con- 
tractions associated with a late deceleration in the three 
categories of the asphyxia group (4, 3, and 3 per cent) 
are increased in relation to 1 per cent in the normal 
group; the percentages of patients with a marked pat- 
tern of late decelerations in the "asphyxia/one hour" 
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Fig. 2. The average percentage of contractions associated with a deceleration and the range in 
individual patients and the percentage of patients with a moderate or a marked pattern of total ` 
decelerations for each two-hour period in the normal group and the three categories of the asphyxia 


group. 


Table III. The Apgar scores and resuscitation characteristics of the newborn infants of the normal 


group and the three categories of the asphyxia group 






Normal group 
(N = 465) 


Apgar score (1 min. and 5 min.) 


Asphyxia group 
(N — 122) 
Terminal One hour Two hours 
(No. = 46) (No. = 40) (No. — 36) 


=7 and >7 383 84 27 59 20 50 12 33 
4-6 and >7 56 12 10 22 12 30 12 33 
1-3 and >7 16 a: 7 15 6 | 15 9 25 
x7 4 Ls 2 4 2- 5 3 8 
Resuscitation with intubation 8 2 3 6 4 ,10 6 17 
Abnormal first-hour course 94 > 11 12 26 15 37 21 58 


and “asphyxia/two hour” category, (16 per cent) in re- 
lation to those in the normal group (4 per cent) are 
increased. However, the differences are not statistically 
significant. During the last two hours of labor the per- 
centages of contractions associated with late decelera- 
tions in the three categories of the asphyxia group (9, 
11, and 18 per cent) are all significantly greater than 
those in-the normal group (4 per cent) (p « 0.001). 


The percentages of patients with a moderate or, 


+ 


marked pattern of late decelerations in the three 
categories of the asphyxia group (59, 59, and 68 per 
cent) are all significantly greater than those in the nor- 


. mal group (31 per cent) (p « 0.001); similarly, the per- 


centages of patients with a marked pattern of late de- 
celerations (31, 26, and 48 per cent) are significantly 
greater than those in the normal group (8 per cett) 
(p < 0.001). "S x 

The fetus exhibited no late decelerations in 35 pa- 
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Fig. 3. The average percentage of contractions associated with a late deceleration and the range in 
individual patients and the percentage of patients with a moderate or marked pattern of late decel- 
erations for each two-hour period in the normal group and the three categories of the asphyxia 
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Fig. 4. The buffer base and oxygen tension during labor and in the umbilical vein and artery blood at 
delivery in those patients of the asphyxia group in whom the fetus exhibited no late decelerations 
and ia those patients of the asphyxia group in whom the fetus exhibited late decelerations. 
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Fig. 5. The pH and buffer base patterns during the last half of 
labor in the three categories of the asphyxia group. 


tients in the asphyxia group, 14 in the "terminal as- 
phyxia" group, 11 in the "asphyxia/one hour" group, 
and 10 in the "asphyxia/two hour" category. The acid- 
base characteristics during labor and at delivery of the 
fetus with no late decelerations in the asphyxia group 
are compared to the corresponding measures in the 
fetus with late decelerations in the asphyxia group in 
Fig. 4. The fetus with late decelerations demonstrates a 
lower oxygen tension during labor and a significantly 
lower oxygen tension at delivery (p «.0.01) than the 
fetus with no late decelerations. This lower oxygen 
tension is associated with a significantly lower buffer 
base during labor and more marked metabolic acidosis 
at delivery (p « 0.01). 

Neonatal complications of the normal and asphyxia 
groups. The Apgar scores of the newborn infants of 
the normal group and the three categories of the as- 
phyxia group are outlined in Table III. A normal 
Apgar score x 7 at one minute occurred in 84 per cent 
of the normal group, 60 per cent of the "terminal as- 
phyxia" category, 50 per cent of the "asphyxia/one 
hour" category, and 33 per cent of the "asphyxia/two 
hour" category. There is an increasing incidence of low 
Apgar scores in the asphyxia categories with a 
significant relationship to the duration of asphyxia. 
The low Apgar scores are associated with an increased 
requirement for intubation during resuscitation and a 
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more frequent abnormal pattern of behaviour during 
the first hour of the neonatal period. 

The respiratory complications in the normal group 
and the asphyxia group are outlined in Table IV. Re- 
spiratory problems occurred in eight newborn infants 


in the normal group (1.7 per cent) in comparison to six _ 


newborn infants in the asphyxia group (5 per cent) 
(p < 0.05). Transient tachypnea—that is, tachypnea, 
grunt, retraction, and decreased air entry with low to 
moderate oxygen needs (=40 per cent)—with im- 
provement within 12 to 24 hours occurred with equal 
frequency in both groups. Moderate or severe respi- 
ratory distress syndrome occurred in three newborn 
infants in the normal group (0.6 per cent) in relation to 
four newborn infants in the asphyxia group (3.3 per 
cent) (p < 0.02). There were 49 preterm infants in the 
normal group, of whom seven exhibited respiratory 
problems (14 per cent), while five of 22 preterm infants 
in the asphyxia group exhibited respiratory problems 
(23 per cent). 

The central nervous system complications in the 
normal and asphyxia groups are outlined in Table V. 
In the normal group there was one newborn infant 
who experienced several seizures during the neonatal 
period; the infant had a bulging fontenelle which 
gradually resolved. | 

There were 12 newborn infants (10 per cent) in the 
asphyxia group who exhibited cerebral symptoms of 
hypotonus or hypertonus, lethargy or irritability, respi- 
ratory difficulties, or seizures. There were four new- 
born infants with evidence of mild cerebral irritation 
which resolved within a few hours of delivery. All were 
large, mature infants delivered by midforceps. There 
were six newborn infants with evidence of moderate 
cerebral irritation in whom the symptoms persisted for 
at least 24 hours. These included one preterm infant, 
two infants with intrauterine growth retardation, and 
three large, mature infants. There were two newborn 
infants with evidence of severe cerebral injury which 
led to neonatal death. These were mature, severely 
growth-retarded newborn infants. Subsequent post- 
mortem examination demonstrated mild to moderate 
neuronal damage of patchy areas of the cerebral 
cortex and severe neuronal damage of the hippo- 
campus and in the brainstem of the superior and 


inferior colliculi, pontine nuclei, periaqueductal gray: 


matter, and central tegumental reticular nuclei. 
The pH and buffer base in the umbilical vein and 
artery of those newborn infants with mild, moderate, 


. and severe cerebral symptoms is outlined in Table VI. 


There is a trend for the severe symptoms to be as8oci, 
ated with more severe metabolic acidosis at delivery; 


however, the acid-base characteristics at delivery of + 
*. 


* 
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Fig. 6. The clinical characteristics which demonstrate a significant increased incidence in the as- 
phyxia group in relation to the normal group. 


Table IV. The r2spiratory complications observed in the neonatal period in the newborn infants 
of the normal group and asphyxia group 











| 
Case Gestational 


no. age 

Normal group i 
Transient tachypnea 824 38 2,890 35 None 8 
922 33 2,020 50 . None 9 
1122 36 2,390 24 None 4 
1448 32 1,600 35 None I 
1617 31 1,180 10 None 8 
Moderate RDS 965 35 2,270 20 None 9 
Severe RCS, NND 565 34 2,620 75 None 3 
1307 31 1,290 20 None 9 

Asphyxia group 

Transient tachypnea 504 20 1,285 50 Terminal 7 
1425 35 2,380 20 2 hr. 6 
Moderate RDS 1324 39 2,350 «5 I hr. 8 
1410 33 1,260 «5 ] hr. 3 
Severe ROS, NND 720 ) 31 1,210 17 2 hr. 4 
1553 30 1,200 30 Terminal 2 


RDS = Respiratory distress syndrome. NND = Neonatal death. 


those newborn infants with cerebral symptoms is not 
significantly d:fferent from those of newborn infants in 
the asphyxia group with no cerebral symptoms. 


lactate/pyruvate ratio indicate the relevance of a tissue 
oxygen debt in the development of the metabolic 
acidosis in the three asphyxia categories. Serial acid- 
base data obtained in the human fetus during labor?"!! 
and in asphyxial studies in the mature fetal monkey!? ' 
indicate that the hypoxia is generally partial with a 


Comment 


68 


The diagncsis of fetal asphyxia in the present study 
has been confirmed by means of an acid-base assess- 


. ment at delivery. The hyperlactatemia and increased 


gradual development of the metabolic acidosis. The 
oxygen tensions observed and the gradual progression 


866 Low et al. 
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Table V. The central nervous system complications observed during the neonatal period in the 
newborn infants of the normal group and the asphyxia group 











Complications 


Normal group 
Apnea with seizures 1514 

Asphyxia group 
Irritability 567 
Lethargy 1783 
Hypotonus 438 
Hypertonus 698 
Irritability 42] 
Apnea, seizures 1336 
Hypertonus 027 | 
Hypertonus and apnea 764 
Hypertonus, irritability 680 
Seizures 1158 
Apnea, seizures, NND 43 hr. 1256 

, Hypotonus, apnea, NND 24 hr. 1127 


Gestational 


2,190 40 None 6 
3,640 80 Terminal l 
3,770 90 ] hr. 4 
4,390 90 2 hr. 6 
3,430 75 2 hr. 4 
1,130 «5 Terminal 8 
1,390 35 Terminal 7 
4,040 90 Terminal 6 
3,826 80 ] hr. l. 
2,590 «5 2 hr. 9' 
4,280 90 2 hr. 2 
2,020 <5 l hr. l 
2,630 <5 2 hr. 2 


Table VI. The pH and BB in the umbilical vein and artery blood at delivery of those infants 
,of the asphyxia group with cerebral symptoms and those infants with no cerebral symptoms 






Asphyxia group 





Cerebral symptoms 


Mild 4 7.249 
Moderate 6 7.252 
Severe 2 7.134 
Cerebral symptoms 12 7.216 
No cerebral symptoms 110 7.297 


of the metabolic acidosis in the “asphyxia/one hour” 
and “asphyxia/two hour” categories in the present 
study are in accord with this pattern (Fig. 5). | 
The importance of the severity and duration of fetal 
asphyxia in. regard to cardiovascular function anc 
brain damage has been demonstrated in studies in ma- 
ture fetal monkeys. Total anoxia will lead to structural 
brain damage within 10 to 12 minutes.'^ The fetus 
will exhibit injury to the brain as the severity of the 
hypoxia approaches an arterial oxygen content of 0.8 
to 1.5 vol. per cent for periods in excess of 30 min- 
utes.? There is a correlation between brain swelling 
and the duration of acidosis with a pH less than 7.0." 
The effect of such asphyxia can be influenced by a 
number of factors such as hypothermia! and anes- 
thesia.!8 The nature of the lesion will be influenced by 
the maturity of the fetus.!? The severity of the hypoxia 
and metabolic acidosis in the three asphyxia categories 
at delivery approaches but is less than the apparently 
critical levels, although in individual instances it did 
exceed these measures. The duration of this develop- 
ing process was brief in the “terminal asphyxia” cate- 


Umbilical vein 






Umbilical artery 


BB (mEq./L.) 
37.5 7.143 33.9 
39.1 . 7.094 31.8 
34.5 ~ 7.060 30.8 
36.9 7.099 32.9 
37.3 7.140 33.4 


\ 


gory but was in progress up to two hours in the 
“asphyxia/two hour” category. 

Present understanding of the clinical circumstances 
which lead to the occurrence of intrapartum fetal as- 
phyxia has been derived from studies of the re- 
lationship between clinical complications and perinatal 
death or subsequent morbidity” ?! and studies of the 
relationship between clinical complications and the 
subsequent occurrence of acid-base evidence of fetal 


asphyxia during labor and at delivery? The relevant: 


clinical chzracteristics observed in the three categories 
of asphyxia are summarized in Fig. 6. The clinical vari- 
ables which demonstrate a significant relationship to 
the occurrence of intrapartum fetal asphyxia include 
the preterm fetus, the intrauterine—growth-retarded 
fetus, maternal toxemia, and midforceps delivery. 
There is likely a significant relationship between fetal 
maturity and the occurrence of intrapartum fetal as- 
phyxia. There were twice as many preterm fetuses*in 
the three categories of asphyxia as in the. nofmal, 
group. The degree of significance of this relationship 1s 


reduced when the pregnancies complicated by in- « 
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Fig. 7. The profile of marked patterns of total decelerations and moderate and marked patterns of 
late decelerations during the last eight hours of labor in the normal group and the three categories of 
the asphyxia group. 


Table VII. The incidence of respiratory complications in the newborn infants of the normal group 
and the asphyxia group 










Asphyxia grou 
ee Significance— 
P value 





Total neonates 8 1.7 6 5 <0.05 
Transient tachypnea 5 bl 2 1.6 N.S. 
RDS—mcderate and severe 3 0.6 4 3.3 <0.02 

Preterm neonates 7 14 5 29 N.S. 


N.S. = Not significant. 


trauterine growth retardation and toxemia are re- 
moved, indicating the need for a more detailed analysis 
of this associat. on. The possible relationship between 
the postterm fetus and asphyxia is not evident in the 
statistical analysis of these data; however, the increased 
frequency of the postterm fetus in the three categories 
of the asphyxia is noted. 

A significant relationship between intrapartum fetal 
asphyxia and intrauterine growth retardation? and 
toxemia, particularly when severe,* has been previously 
reported. Reduced uteroplacental blood flow, impor- 
tant in the occurrence of intrauterine growth retarda- 
tion*and a cheracteristic of toxemia, may be the factor 
common to the occurrence of these significant re- 


e lationships wich are again evident in this study. 


A significant relationship was not observed between 
abnormal uterine action or dystocia and intrapartum 
fetal asphyxia. The effect of normal labor upon the 
normal fetus is a spectrum of no acid-base effect to 
mild metabolic acidosis.” ?*: ** It is a widely held view 
that abnormal uterine activity is probably the most fre- 
quent cause of impaired oxygenation in otherwise 
normal circumstances, particularly as it relates to ele- 
vation of the “resting tone” of the uterus and pro- 
longed duration of the contractions.” A significant re- 
lationship has been demonstrated between abnormally 
prolonged and dystocic labors and perinatal death and 
low Apgar scores." The abnormal uterine action in this 
study was in most instances inadequate uterine activity 
with delayed progress in labor; however, the deficiency 
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Table VIII. The incidence of cerebral symptoms 
in the newborn infants of the normal group — 
and the asphyxia group 


Cerebral symptoms | Normal group | ormal grout: Asphyxia group 


Mild 9 4 
Moderate ] 6 
Severe— NND 0 2 





of clinical criteria to correctly define labor abnor- 
malities is recognized.’ The impact of spontaneous or 
oxytocin-induced uterine activity may have been 
influenced by the fact that these labors were continu- 
ously monitored and constantly supervised with a con- 
scious effort to avoid excessive increases of “base-line 
tone" or undue shortening of the resting phase be- 
tween contractions. 

The relationship between midforceps delivery and 
the “terminal asphyxia” category is of particular inter- 
est in view of the continuing controversy of the im- 
portance of mechanical stress and trauma in relation to 
fetal and newborn welfare. This relationship may sug- 
gest that the mechanical stress of midforceps delivery 
alone or superimposed on the cephalopelvic and labor 
characteristics leading up to midpelvic arrest were fac- 
tors that contributed to the occurrence of terminal fetal 
asphyxia. The significance of the combined factors 
might be implied in view of the low oxygen tension 
observed 15 minutes prior to delivery and FHR pat- 
terns observed during the last one to two hours of labor 
in this category. 

The predictive value of FHR patterns in the diag- 
nosis of intrapartum fetal asphyxia and the re- 
lationship of deceleration patterns to the duration of 
the asphyxia is demonstrated in the profile of marked 
patterns of total decelerations and moderate plus 
marked patterns of late decelerations during the last 
eight hours of labor in the normal group and the three 
categories of the asphyxia group in Fig. 7. | 

There are no predictive FHR deceleration patterns 
until the last four hours of labor. Between four and two 
hours prior to delivery there is a trend to an increased 
incidence of marked patterns of total deceleration and 
marked patterns of late deceleration which is most evi- 
dent in the "asphyxia/two hour" and the "asphyxia/one 
hour" categories. 

The significant changes in FHR deceleration pat- 
terns occur during the last two hours of labor. There is 
an increased incidence of marked patterns of total de- 
celeration and moderate plus marked patterns of late 
decelerations which tends to be greater in the 
"asphyxia/two hour" category. The striking increased 
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incidence of marked patterns of late deceleration simi- 
larly is particularly apparent in the “asphyxia/two 
hour” category where it occurred in the fetuses of 48 
per cent of the patients. 

The limitations of fetal heart deceleration patterns in 
the prediction of fetal asphyxia are shown by the 10 
patients in whom the fetus demonstrated no decelera- 


tions and by 35 patients in whom the fetus demon- 


strated no late decelerations. The late deceleration of 
asphyxia is a response to low oxygen tension and not 
low pH.” It has been proposed that the absence of late 
decelerations is due in part to the spectrum of 
pathogenesis of fetal asphyxia in which mild hypoxia, 


acting over a long period of time and leading to 


significant metabolic acidosis, is associated with minor 
FHR abnormalities.” The observation of a higher oxy- 
gen tension and a more slowly developing metabolic 
acidosis in those patients in whom the fetus exhibited 
no late decelerations is in accord with such a concept. 

It is recognized that developmental immaturity has a 
central role in respiratory distress syndrome; however, 
there is evidence that perinatal events leading to as- 
phyxia either before, during, or after also contribute.?? 
Respiratory distress syndrome with damage or de- 
struction of the type II alveolar cells has been produced 
in the asphyxiated fetal monkey?! Surfactant is re- 
duced in studies of asphyxia in guinea pigs? while 
lecithin production is reduced with acidosis.” Low- 
birth-weight infants with clinical and acid-base evi- 
dence of intrapartum fetal asphyxia have demon- 
strated an increased incidence of respiratory distress 
syndrome.9^ 3$ 

The evidence in the present study supports a re- 
lationship between fetal asphyxia and respiratory 
complications. Transient. tachypnea occurred with 
equal frequency in the two groups; however, moderate 
and severe respiratory distress syndrome occurred five 
times more frequently in the asphyxia group (Table 
VII). There was also one infant of a mother with Class 
B diabetes in the asphyxia group who exhibited evi- 
dence of congestive heart failure, which is of particular 
interest in view of the importance of cardiogenic shock 
as a cause of death in the studies of asphyxia in the 
mature fetal monkey.” 

The two neonatal deaths with postmortem evidence 
of neuronal damage of the cerebral hemispheres and 
brainstem are representative of the relationship of fetal 
asphyxia and cerebral edema and injury. Studies of 


asphyxia in the mature fetal monkey!?75 have 


provided a description of several distinctive types of 
brain injury. Episodes of total asphyxia result in ,pat- 
terns of injury affecting structures in the brainstem’ 
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Episodes of hypoxia cause injury affecting greater or 
lesser extents of the cortex and other structures in the 
hemispheres. Episodes of total asphyxia‘ followed: or 


preceded by partial asphyxia result in injury affecting -` 
both the brainstem and cerebral hemispheres and are | 


associated with a particular injury of the basal ganglia. 
The degree of involvement of the cortex and brainstem 
depends upon the relative mix of partial or total as- - 
phyxia. These pathologic changes resemble ' the - 


changes observed in perinatally damaged human fe- l 


tuses and newborn infants.°® 36-39 
It is more difficult to establish the incidence of cere- 


‘bral edema and. :njury. in relation to fetal asphyxia . 


in the surviving newborn infant. The diagnosis is 


difficult because of the nonspecific reactions of , 


the neonate to illness: One symptom may -be caused 
by.a variety of cisorders; conversely, one condition 
may present itse.f in a variety of ways, giving rise 
to multiple or severe symptoms or to only one symp- 
. tom. Or it may be that a symptomless course will be- 
followed: by a sudden death with evidence of unex- 
pected cerebral injury .on postmortem examina- 
tion.*? This diversity of behavior of the newborn in-- 
fant has been observéd in studies - of newborn 
infants with clinical evidence of severe perinatal 
asphyxial insults with a majority of but not.all infants 
exhibiting cerebral symptoms.4!~* The occurrence 
of cerebral symptoms in '12 newborn infants of the 


! 
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Discussion | 
DR. KEITH P. RUSSELL, Los Angeles, ciona The 


authors have presented a comprehensive and detailed: 


report of their ongoing studies on intrapartum fetal 
asphyxia, primarily concerned with blood gas de- 
rangements correlated with fetal heart recordings and 
the clinical characteristics associated with fetal meta- 
bolic acidosis. In previous reports they have established 
the validity of determinations of the capillary blood 
buffer base during labor and umbilical artery buffer 
base at delivery, correlated with pH determinations 
and oxygen tension evaluations, as indicators of the 
fetal condition. Their studies have ruled out significant 
maternal metabolic acidosis as an underlying causation 
of metabolic acidosis in the fetus when present. 
Neither time nor expertise permits this discussant to 
offer a critique of the biochemical methods utilized in 


December 15, 1977 
Am. J. Obstet. Gynecol. 


31. Adamsons, K., Behrman, R., and Dawes, G. S.: Resuscita- 
tion by positive pressure ventilation and tris- 
hydroxymethyl .aminomethane of rhesus monkeys as- 
phyxiated at birth, J. Pediatr. 65: 807, 1964. 


` 32. Schaefer, K. E., Avery, M. E., and Bensch, K.: Time 


course of changes in surface tension and morphology of 
alveolar epithilial cells in CO,-induced hyaline membrane 
disease, J. Clin. Invest. 43: 2080, 1964. 

33. Merritt, T. A., and Farrell, P. M.: Diminished pulmonary 
lecithin synthesis in acidosis: Experimental findings as re- 
lated to respiratory distress syndrome, Pediatrics 57: 32, 
1976. 

34. Hobel, C. J., Hyvorinen, M. A., and Oh, W.: Abnormal 
fetal heart rate patterns and fetal acid-base balance in low 
birth weight infants in relation to respiratory distress 
syndrome, Obstet. Gynecol. 39: 83, 1972. 

35. Martin, C. B., Siassi, B., and Hon, E. H.: Fetal heart rate 
patterns and neonatal death in low birth weight infants, 
Obstet. Gynecol. 44: 503, 1974.: 

36. Malamud, N.: Pattern of C.N.S. vulnerability in neonatal 
hypoxemia, in Schade, J. P., and De Menemey, W. H., 
editors: Selective Vulnerability of the Brain in 
Hypoxemia, Philadelphia, 1968, F. A. Davis Company, p. 
211. 

37.. Norman, R. M.: Late neuropathological sequelae of birth 
injury, în Greenfield's Neuropathology, London, 1969, 
Edward Arnold (Publishers) Ltd., p. 304. 

38. Towbin, A.: Central nervous system damage in the 
human fetus and newborn infant: Mechanical and 
hypoxic injury incurred in the fetal-neonatal period, Am. 
]. Dis. Child. 119: 529, 1970. 

39. Griffiths, A. D., and Laurence, K. M.: The effect of 
hypoxia and hypoglycemia on the brain of the newborn 
human infant, Develop. Med. Child Neurol. 16: 308, 
1974. 

40. Thorn, I.: Cerebral symptoms in the newborn. Diagnostic 
and prognostic significance of symptoms of presumed ce; 
rebral origin, Acta Paediatr. Scand. (Suppl) 195: 11, 
1969. 

41. Brown, J. K., Purvis, R. J.,:Forfar, J. O., and Cockburn, 
F.: Neurological aspects of, perinatal asphyxia, Develop. 
Med. Child Neurol. 16: 567, 1974. 

42, Steiner, H., and Neligan, G.: Perinatal cardiac arrest, 
qualitv of the survivors, Arch. Dis. Child. 50: 696, 1975. 

43. Scott, H.: Outcome of very severe birth asphyxia, Arch. 
Dis. Child. 51: 712, 1976. 


this study. Some general observations appear war- 
ranted, however, based upon these studies: 

I. There is an increasing utilization of blood gas 
studies and acid-base evaluations in our assessments of 
fetal health, and the authors demonstrate the value of 
such determinations. 

2. Although meconium in the amniotic fluid oc- 
curred more frequently in the asphyxia group, the dif- 
ference in relation to the normal group was not statisti- 
cally significant, and meconium staining is but a very 
gross index of the fetal status. 

3. The effects of various treatment modalities on 
acid-base balance and fetal health are not described in 
the report. However, it appears that concern with the 
metabolic status of the fetus led to an increased i inci- 
dence of midforceps deliveries. T 

4. As has been demonstrated by other clinical and 
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laboratory studies, there is an increased incidence of 


metabolic acidosis in the fetus when there are certain . 


associated factors such as prematurity, intrauterine 
growth retardation, and toxemia. Although postdate 
pregnancy occurred more frequently in the asphyxia 
group, a statistically significant difference could not be 
demonstrated. 

5. There was an increased incidence of FHR decel- 


eration patterns with the longer duration of fetal meta- 


bolic acidosis, as would be expected. 
. 6. Apgar scores correlated well with the duration of 
metabolic acidosis in the fetus. 

There are, however, some perplexing aspects to this 
study. No mentioa is made of many factors in parturi- 
tion which are known to have a significant effect on the 
metabolic status cf the fetus. The correlation of meta- 
bolic acidosis witk. certain clinical conditions appears to 
be more by association than by causation in this report. 
It is noted that the cesarean section rate rose from 12 
per cent in the normal group to over 20 per cent in the 


asphyxia group, a possible indication that the state 


of the fetus played a role in such decisions. Of great in- 
terest would be the length of time that the fetal 
membranes were ruptured in' the various categories 
of asphyxia. The protocol indicates that all patients 
had invasive fetzl monitoring. Does this mean that in 
all cases the membranes were intact until the invasive 
monitor was applied? What was the effect of a pro- 
longed second stage. of labor in certain cases? Also 
what were tbe effects of various therapeutic modalities 
such as oxygen administration or change 1n position 
of the mother? The report is silent on many of these 
facets. Finally, :he study shows an incidence of 29 
percent midforzeps deliveries in the normal acid- 
base group, which rose in the asphyxia groups, but 
all were inordinately high rates for this procedure. 
The question posed is did the metabolic state of the 
fetus in this study have significant effects on the clin- 
ical management of the patients? It would be good 
if the authors ‘vould enlighten us on some of these 
aspects of their study. 

The authors appear to be of the school which corre- 
lates fetal asphyxia with central nervous system injury, 
almost as a direct event. The paper notes some qual- 
ifications, however, in stating that central nervous sys- 
tem injury represents a response to: (1) the duration 
and severity of asphyxia, (2) the characteristics of the 
fetus, and (3) the circumstances under which the fetus 
is being stressed. 

It is a concert of the recurring “Goodlin thesis" that 
the second condition (the characteristics of the fetus) 
may be more important than the other two compo- 
nents, and it is my feeling that in many instances this is 
. true. The response of any living organism to stress is 
not uniform and will vary with the metabolic and 


s . . a « . 
* , -*morphologic characteristics of its tissues. We can accept 


that all protop.asm is not exactly the same in its ability 


, 
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to withstand hypoxia or other stressful situations, and 
the response may be quite different in different indi- 
viduals. However, the author's studies provide us with 
an increased knowledge of the potential for fetal dam- 
age, based upon metabolic acidosis and deranged 
acid-base characteristics. 

' My concern is also with the repeated use of the term 
“fetal asphyxia.” I betray a certain personal bias in this 
regard, against the use of this designation which ap- 
pears so frequently in our protocols and reports. It is 
our feeling that asphyxia should be more properly 


‘applied to direct interference with the blood supply to 


the fetus, such as a cord complication or placental sep- 
aration, and the term should not be applied to lesser 
forms of fetal stress, resulting in various degrees of 
metabolic acidosis, as delineated in the present paper. 
When one of our trainees speaks of “fetal asphyxia,” we 
ask him to clarify what he means, as the phraseology 
has certain unfavorable connotations, especially in a 
court of law. | 

Dr. N. S. ASSALI, Los Angeles, California. 1 would 
like to reinforce a comment made by Dr. Russell. We 
have heard repeatedly at this meeting the word “as- 
phyxia" uséd to refer to a fetus or a newborn infant ina 
state of. distress. I would like to see this organization, 
which is composed largely of teachers, Board exam- 
iners, and leaders of the obstetrics specialty, use a more 
precise terminology. 

In physiology textbooks as in dictionaries, asphyxia 
means "complete absence of oxygen associated with 
total inability to eliminate carbon dioxide." Obviously, 
this situation is incompatible with life and can only exist 
in the presence of conditions such as total umbilical 
cord occlusion of placental separation, coupled with 
effective prevention of fetal breathing. 

I would to like to appeal to our members to use more 
specific terminology, such as hypoxia, hypercarbia, 
acidosis with or without hypoxia, and so forth. As- 
phyxia is a poor and imprecise general term for many 
of the conditions which we are discussing today. 

DR. KENNETH R. NISWANDER, Davis, California. Un- 
less I misinterpreted the data, I cannot help but draw 
attention to the fact that Dr. Low has told us that fetal 
asphyxia can cause brain damage. Yet the fetuses did 
not evidence brain damage, that is, the newborn infants 
did not have brain damage. Some had transient brain 
damage, but no long-term effects were demonstrated. 

I am afraid that the fetal asphyxia—brain damage 
myth is going to persist if we do not stop it. Dr. Low has 
shown, as have others, that fetal asphyxia is not a com- 
mon cause of brain damage. 

DR. Low (Closing). The definition of midforceps de- 
livery is a forceps delivery when the vertex is not on the 
perineum between contractions and evident at the in- 
troitus during a contraction. This definition in con- 
junction with frequency of epidural anesthesia and the 
nature of these clinical problems accounts in part for 


l f 
- e 
: 
e E E usa 

* : 


872 Low et al. | 7 E: 


the incidence of midforceps delivery reported. The 
membranes were ruptured in all patients during in- 
trapartum surveillance; thus, this is not a factor in pro- 


longed labor. The cesarean section rate is high in part 


because of the diagnosis of fetal asphyxia with a meta- 
bolic acidosis which required intervention. 


* 
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Dr. Niswander's premise is attractive; however, in 
view of the evidence in animal studies, it is essential that 
follow-up data in infants with documented intrapar- 
tum asphyxial insults of known degree and duration be 
obtained to demonstrate that this is true. l 
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conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
galibladder disease, and hypertension. Practitioners prescribing oral contraceptives 
Should be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associated with the use of orai contraceptives 
iS well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 
are 4 to 11 times more likely to develop these diseases without evident cause than are 
nonusers. Overall excess may due to pulmonary embolism or stroke is on the order of 1.0 
to 3.5 deaths annually per 100.000 users and increases with age. In a collaborative American 
study of cerebrovascular disorders in women with and without predisposing causes, it was 
estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. | | 
An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported, confirming a previously suspected association. These studies, conducted in 
the United Kingdom, found, as expected, that the greater the number of underlying risk 
factors for coronary artery disease (cigarette smoking. DOE hypercholesteroiemia, 
Obesity, diabetes, history of preeciamptic toxemia the higher the risk of developing 
myocardial infarction, regardiess of whether the patient was an oral contraceptive user or not. 
Oral contraceptives, however, were found to be a clear additional risk factor. The annual 
excess Case rate (increased risk) of myocardial infarction (fatal and nonfatal) in oral 
contraceptive users was estimated to be approximately 7 cases per 100.000 women users in 
the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. [. ] 
In an analysis of data derived from several national adverse reaction reporting systems. 
British investigators concluded that the risk of thromboembolism including coronary 
thrombosis is directly related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 100 mcg or more of estrogen were associated with a higher risk of 
thromboembolism than those containing 50-8 of estrogen. Their analysis did suggest, 
however, that the quantity of estrogen may not be the sole factor involved. This finding has 
been confirmed in the United States. Cases of thromboembolic disease have been reported 
in women using progestin-only oral contraceptives, anc they should not be presumed to be 
free of excess tisk. 

The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral 
contraceptives, increases with age. Oral contraceptives are, however, an independent risk 
factor for these events. ].- 

The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e.g.. thromboerbolic and 
thrombotic disease in the case of oral contraceptives) plus the risk attributable to pregnancy 
or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. |. | The study concluded that the mortality associated with all 
methods of birth control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40, and that the lowest mortality is associated with the condom 
or diaphragm backed up by early abortion. 

The risk of thromboembolic and thrombotic disease associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. 
The use of orai contraceptives in women in this age group is not recommended. 

The physician and the patient shouid be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be discontinued immediately. 

A four to six-fold increased risk of i-surgery thromboembolic complications has been 
reported in oral contraceptive users. If feasible, oral contraceptives should be discontinued at 
least four weeks before surgery. [. ] 

2. OCULAR LESIONS. There have been reports of neuro-ocular lesions such as optic neuritis 
or retinal thrombosis associated with the use of oral contraceptives. Discontinue oral 
contraceptive medication if there is unexplained, sudden or gradual, partial or complete loss 
of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions and 
institute api propan diagnostic and therapeutic measures. 

3. CARCI A. Long-term continuous administration of either natural or synthetic estrogen 
in certain diim species increases the frequency of carcinoma of the breast, cervix, vagina, 
and liver. 

in humans, three case control studies have r ted an increased risk of endometrial 
carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of 
cases of adenocarcinoma of the endometrium in women under 40 on oral contraceptives. [| 
One study. however, while also noting no overall increased risk of breast cancer in women 
treated with oral contraceptives. found an excess risk in subgroups of oral contraceptive 
users with documented benign breast disease. A reduced occurrence of benign breast 
tumors in users of oral contraceptives has been weli-documented. | 

in summary, there is at present no confirmed evidence from human studies of an increased 
risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. in all cases of undiagnosed persistent or 
recurrent abnormal vaginal bleeding, appropriate diagnostic measures should be taken to 
rule out malignancy. Women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods of contraception. 

4. HEPATIC ADENOMA. Benign hepatic adenomas appear to be associated with the use of 
oral contraceptives. pele benign, and rare, deg Has adenomas may rupture and may 
cause death through intra-a inal hemorrhage. This has been reported in short-term as 
well as long-term users of oral contraceptives, although one study relates risk with duration of 
use of the contraceptive. While hepatic adenoma is à rare lesion, it shouid be considered in 
women presenting abdominai pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral 
rbi rins " l 

5. USE IN PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANC Y IN FEMALE 
OFFSPRING. The use of female sex hormones--both estrogenic and progestational 
agents—during early pregnancy may seriously damage the offspring. it has been shown that 
females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has estimated as not greater than 4 per 1,000 exposures. Although there is no 
evidence at the present time that oral contraceptives further enhance the risk of developing 
this type of malignancy, such patients should be monitored with particular care if they elect to 
use oral contraceptives instead of other methods of contraception. Furthermore, a nigh 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histologically benign. it is not 
known whether this condition is a precursor of vaginal malignancy. Although similar data are 
not available with the use of other estrogens. it cannot be presumed that they wouid not 
induce similar changes. 

Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies. including congenital heart defects and limb-reduction 
defects. One case control study has estimated a 4. /-fold increase in risk of limb-reduction 
defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal 
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effective for these uses. 
There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contracep- 
ives. embryos with these anomalies are virtually indo aborted spontaneousty. Whether 
there is an Overall increase in spontaneous abortion of pregnancies conceived soon after 


Stopping oral contraceptives is unknown. 


Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before 
attempting to conceive. Many clinicians recommend 3 months. 

The administration of progestin-oniy or progestin-estrogen combinations to induce witn- 
drawal bleeding should not be used as a test of pregnancy 

6. GALLBLADDER DISEASE. Studies report a doubling of the risk of surgically contirmed 
T e disease in users of oral contraceptives or d a for 2 or more years. 

. CARBOHYDRATE AND LIPID METABOLIC EFFECTS, À decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives, For this 
reason, prediabetic and diabetic patients should be carefully observed while receiving oral 
contraceptives. - 

An increase in triglycerides and total phospholipids has been observed in patients receiving 
oral contraceptives. 
8. ELEVATED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving oral contraceptives. in some women hypertension may occur within a few 
months of beginning oral contraceptive use. in the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers, The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use s two and a half to three times the reported prevalence in the first year. Age is alse 
strongly correlated with the development of hypertension in oral contraceptive users. Womer: 
who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 
9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives and evaluation of the cause. 
10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are 
iios gae reasons for patients discontinuing oral contraceptives. in breakthrough bleeding, as 
in all cases of irregular bleeding from the vagina, nonfunctional causes should be borne in 
mand. In unciagnosed persistent or recurrent abnormal bleeding from the a adequate 
rans es measures are indicated to rule out pregnancy or malignancy. Í hanging to an 
orai contraceptive with a higher estrogen content, while potentially useful in minimizing 
menstrual irregularity. should be done only if necessary since this may increase the risk of 
thromboembolic disease. 
Women with a past history of aligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulstory or to become amen- 
orrheic after discontinuation of oral contraceptives. Women with these preexisting problems 
should be advised of this possibility and encouraged to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the ore are more effective in preventing intrauterine than ectopic pregnancies. [ 
12. BREAST FEEDING. Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, 
asmall fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. ] if feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. 
PRECAUTIONS: 1. A compiete medical and family history should be taken prior 
to the initiation of oral contraceptives. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen and pelvic organs, 
including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be pe for longer than 1 year without another physical 
examination being performed. 2. Under the influence of estrogen-progestogen preparations, 
preexisting uterine leiomyomata may increase in size. 3. Patients with a history of psychic 
depression should be carefully observec and the drug discontinued if depression recurs to a 
Serious degree. Patients becoming significantly depressed while taking oral contraceptives 
should stop the medication. 4. Oral contraceptives may cause some degree of fiuid retention. 
They shouid be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive disorders, 
migraine syndrome, or cardiac or renal insufficiency. 5. Patients with a past history of 
jaundice during cep ares have an increased risk of recurrence of jaundice while receiving 
oral contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in 
patients with impaired liver function and should be administered with caution in such patients. 
7. Oral contraceptive users may have disturbances in normal tryptophan metabolism which 
may result in a relative pyridoxine deficiency. 8. Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is 
possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she 
may have a greater chance of developing folate deficiency and complications attributed to 
this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when 
relevant specimens are submitted. 10. Certain endocrine and liver function tests and blood 
components may be affected by estrogen-containing oral contraceptives: 

a. increased sultobromophthalein retention. 

b. increased prothrombin and factors Vil, Vill, 1X, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. l 

c. increased thyroid binding globulin (TBG) raang o increased circulating total thyroid 
hormone, as measured by protein-bound iodine (PBH, T4 by column, or T4 by radioimmuno- 
assay. i T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is 
unartered. 

d. Decreased pregnanediol excretion. 

e. Heduced one to piep a test. 
INFORMATION FOR THE PATIENT (See Patient f nem 
DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough 
bleeding have been associated with rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. [.— ] 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has 
been associated with the use of oral contraceptives (see WARNINGS): 
Thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral thrombosis; cere- 
bral hemorrhage; hypertension; galibladder disease; congenital anomalies. 
There is evidence of an association between the following conditions and the use of oral 
contraceptives, aithough additional confirmatory studies are needed: 
Mesenteric thrombosis; benign hepatomas; neuro-ocular lesions, e.g. retinal thrombosis 
and optic neuritis 
The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug retated: . | En 
Naused, usually :he most common adverse experience, vomiting reaction, occurring in 
approximately 10% or less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequentiy or oniy arp hee gastrointestinal symptoms (such as 
abdominal cramps and bioating). breakthrough bleeding: spotting; change in menstrual flow; 
dysmenorrhea: amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatmerd; edema: chloasma or melasma which may persist; breast changes: 
tenderness, enlargement and secretion; change in weight (increase or decrease), change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately postpartum; cholestatic jaundice; migraine; increase in size of uterine ieiomyommata; 
rash (allergic); mental depression: reduced tolerance to carbohydrates; vaginal candidiasis. 
The foliowing adverse reactions have been reported in users of oral contraceptives, apd the 


association has been neither confirmed nor refuted: e 


Premenstrual-like syndrome, intolerance to contact lenses; change in corneal curvature 
(steepening). cataracts; changes in libido: chorea; changes in appetite; cyslitis-like syn- 
drome: headache; nervousness. dizziness; hirsutism, loss of scalp hair; erythema multiforte; 
erythema nodosum: hemorrhagic eruption; vaginitis: porphyria, impaired renal function. 

A OVERDOSE: Serious ill effects have not been reported following acute ingestion of 
em doses of oral contraceptives by me EU Overdosage may Cause nausea, and 


withdrawal bleeding may occur in females " . 
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PAP SMEARS FOR UNDER $2. 00! 


Yes! Accutek now offers to process and repc 
on your PAP smears by mail for $1 95 each AVR 
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partment of Human Genetics, Yale Uni-- 
versity School of Medicine, 333 Cedar 
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"^ The classic 
symptoms of 
— the menopause... 





before their time. 


Oophorectomy: frequent, severe hot flushes...drenching night sweats: the classic 
symptoms of the menopause years before their time. 

This is the predicament of many women in their late thirties or early forties 
undergoing oophorectomy: the classic symptoms, in their most acute form, overnight. 
And, unfortunately, surgical removal of the ovaries often precipitates symptoms 
which are more severe than those seen with the gradual decline of estrogen levels in a 
physiological menopause. 

For most women, prompt relief can begin within days of surgery with 
PREMARIN (Conjugated Estrogens Tablets, U.S.P.). PREMARIN can promptly restore 
adequate estrogen levels to control significant vasomotor symptomatology...tide the 
patient over the period of physiologic adjustment until symptoms riy cd 

And later, if long-standing estrogen deficiency results in atrophy of vaginal 
tissue, PREMARIN can provide specific, prompt relief of the vaginal dryness and 
irritation which can predispose to infection, dyspareunia and itching, by restoring the 
vaginal mucosa to a healthier, more normal state. 


PREMARIN.When significant menopausal symptoms appear overnight... 
or over time. 


surgical menopause... 
definitive treatment 
for definitive symptoms 


PREMARIN’ 


(CONJUGATED ESTROGENS ~— 
TABLETS,U.S.P) L3 ESTROGENS t 


EXCLUSIVELY FROM. « 
NATURAL pon 
For a summary of recent data on the postmenopausal l 
administration of exogenous estrogens and associated risks, * ih 
see Boxed Warning in Prescribing Information. : 
30 `g 









































FOR FULL PRESCRIBING INFORMATION. — CS 
ND PATIENT INFORMATION. SEE PACKAGE CIRCULAR) — — 
PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P. 










































^1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 

ENDOMETRIAL CARCINOMA. 

Three independent case contro! studies have reported an increased risk of en- 
domettial cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods.’-* This risk was independent of the other known risk factors for en- 
. dometrial cancer These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cance: reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last 
decade.* The three case control studies reported that the risk of endometrial cancer in 
estrogen users was about 4.5 to 13.8 times greater than in nonusers. The risk appears 
to depend on both duration of treatment’ and on estrogen dose. In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptoms, the lowest 
. dose that will control symptoms should be utilized and medication should be discon- 
.Hnued as soon as possible. When prolonged treatment is medically indicated, the pa- 
tient should be reassessed on at least a semiannual basis to determine the need for 
"continued therapy. Although the evidence must be considered preliminary, one study 
: suggests that cyclic administration of low doses of estrogen may carry less risk than 
‘continuous administration:? it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. There is no evidence at pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. 

2, ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

. The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethyistilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare *.5 This risk has been estimated as not greater than 4 per 1000 exposures.’ 

| Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,*- '* epithelial changes of the vagina and cervix. 

Although these changes are histologically benign, it is not known whether they are 

precursors of malignancy. Although similar data are not available with the use of other 

-estrogens, it cannot be presumed they would not induce similar changes. Several re- 

“ports suggest an association between intrauterine exposure to female sex hormones 

sand congenital anomalies, including congenital heart defects and limb reduction 

: defects.!3-'* One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 

hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 

tion). Some of these exposures were very short and involved oniy a few days of treat- 
ment. The data suggest that the risk of limb reduction defects in exposed fetuses ts 
somewhat less than 1 per 1000. in the past, female sex hormones have been used dur- 

"ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 

. able evidence that estrogens are ineffective for these indications, and there is no évi- 

‘dence from well controlled studies that progestogens ate effective for these uses. If 

. PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 

this drug, she should be apprised of the potential risks to the fetus, and the advisability 

: of pregnancy continuation. 










Sms DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets. U.S.P) for orat administration 


Cs contains a mixture of estrogens, obtained exclusively from natural sources, blended to 


<> represent the average composition of material derived from pregnant mares’ urine. It con- 
oo tains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a- 
estradiol, equilenin, and 17 a-dihydroequilenin as salts of their sulfate esters. 


— E INDICATIONS: Based on a review of PREMARIN Tabiets by the National Academy of 
oot: Sciences -- National Research Council and/or other information, FDA has classified the 
^os: Medications for use as follows: 


b. s 1. Moderate to severe vasomotor symptoms associated with the menopause. (There 

cp isno evidence that estrogens are effective for nervous symptoms or depression, which 
2} might occur during menopause, and they should not be used to treat these conditions) 
ssl. 2. Atrophic vaginitis. 

. à. Kraurosis vulvae. 

4: Female hypogonadism. 
= 5, Female castration. 
^^ 8. Primary ovarian failure. 
°F Breast cancer (far palliation only) in appropriately selected women and men with 
metastatic disease. l 
- B. Prostatic carcinoma — palliative therapy of advanced disease. 

' 9. Postpartum breast engorgement — Although estrogens have been widely used for 

he prevention of postpartum breast engorgement, controlled studies have demon- 
< strated that the incidence of significant painful engorgement in patients nct receiving 
-- Such hormonal therapy is low and usually responsive to appropriate analgesic or other 
-supportive therapy. Consequently, the benefit to be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increased risk of puer- 

petal thromboembolism associated with the use of large doses of estrogens '9.?' 
.. PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 

NG PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
|. BOXED WARNING). 

"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
“used in conjunction with other important therapeutic measures such as diet, calcium, 
: physiotherapy, and good general health-promoting measures. Final classification of 
. this indication requires further investigation. 


ONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
Selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neopiasia. 3. Known or suspected pregnancy (See Boxed Watning). 
A. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic 


7, disorders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
^. associated with previous estrogen use (except when used in treatment of breast or 
"prostatic malignancy). 


e RNINGS: At the present time there is no satisfactory evidence that estrogens given to 
>o postmenopausal women increase the risk of cancer of the breast," although a recent 
zo Study has raised this possibility '? There is a need for caution in prescribing estrogens for 


*. women with a strong family history of breast cancer ot who have breast nodules, fibrocystic 


... disease, or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in 
= the risk of surgically confirmed galibladder disease in women receiving postmenopausal 
5. estrogens.'? 

7' Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
.' used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
ze shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 


ki -cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
'! have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 


< and myocardial infarction.?3-2° Cases of retinal thrombosis, mesenteric thrombosis, and 
i optic neuritis have been reported in oral contraceptive users3'.3? An increased risk of 


ie postsurgery thromboembolic complications has also been reported in users of oral con- 


.... traceptives.?5.54 If feasible, estrogen should be discontinued at least 4 weeks before surg- 
/ ety of the type associated with an increased risk of thromboembolism, or during periods of 

prolonged immobilization. Estrogens should not be used in persons with active throm- 
tuohlebitis. thromboembolic disorders, or in persons with a history of such disorders in 
association with estrogen use. They should be used with caution in patients with cerebral 
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Benign hepatic adenomas should be considered in estrogen users haying abdominal 
pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma 
has been reported in women taking estrogen-containing oral contraceptives. t8 Increased 
blood pressure may occur with use of estrogens in the menopause?’ and blood pressure 
should be monitored with estrogen use. A worsening of glucose tolerance has been 
observed in patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed. Estrogens may lead to severe hypercalcemia in 
patients with breast cancer and bone metastases. 

PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear 
As a general rule, estrogen shouid not be presctibed for longer than one year without 
another ohysical examination being performed. Conditions influenced by fluid retention 
such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnorma: or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression. *? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication shouid be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
Pieds associated with hypercaicemia, or in young patients in whom bone growth is not 
complete. g 

The following changes may be expected with larger doses of estrogen: 

a. increased sulfobromophthaiein retention. 

b. increased prothrombin and factors Vil, Vili, IX, and X. decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregahility. 

C. Increased thyroid binding globulin (TBG) ieading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. increased serum trigiyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding. spotting, change in menstrual flow. 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome: tenderness, enlargement, secretion 
fof breasts}; nausea, vomiting, abdominal cramps. bloating, cholestatic jaundice; 
chioasma ot melasma which may persist when drug is discontinued; erythema multiforme, 
erythema nodosum: hemorrhagic eruption; loss of scalp hair. hirsutism: steepening of cor- 
neai curvature; intolerance to contact lenses; headache, migraine, dizziness, mental 
depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or Kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily). AA 

The lowest dose that wili control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg, three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month 
intervals. 

2. Given cyclically Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism—2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days’ duration. If bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of die, gh therapy necessary 
to produce bleeding may vary depending on the responsiveness of the endometrium. 

if bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, US.P), 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. If bieeding occurs before this regimen is concluded, therapy. is discontinued and. 
may be resumed on the fifth day of bleeding. —- 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust upward of 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective contro’. 

Osteoporosis (to retard progression) — 1,25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every 
fout hours for five doses, or 1.25 mg every four hours for five days. 

4 Given chronically: inoperabie progressing prostatic cancer —1.25 to 2.5 mg three times 
daily 

inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S P) No. B65 —Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 —Each yellow tabiet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 —Each red 
tablet contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each green tablet contains 0.3 mg in botties of 100 and 1.000. 
PHYSICIAN REFERENCES: 1.Ziel, HK, et af: N. Engl. Jd. Med. 2931167-1170, 1975. 
2 Smith, D.C, et af: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM. ef al. N, Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S. et a: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
AL, et al: N. Engl. J. Med. 284878-881, 1971. 6, Greenwald, P, ef al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A, et al: Mayo Clin. Proc. 48:793-799, 1973. B. Herbst. A. et af: 
Obstet. Gynecol. 40.287-298, 1972. 9. Herbst, A, et al; Am. J. Obstet. Gynecol. 718607-615, 
1974. 10, Herbst, A, et af: N. Engl. J. Med. 292:334-339, 1975. 11, Stafi, A, et at: Obstet. 
Gynecol. 43.118-128, 1974. 12. Sherman, A, et al: Obstet. Gynecol. 44:531-545, 1974. 
13. Gal, |, et al: Nature 216:83, 1967. 14. Levy, EP, et al: Lancet 811, 1973. 15. Nora, J. 
etal: Lancet 5941-942, 1973. 16. Janerich. D.T, ef al: N. Engl. J. Med. 291:697-700, 1974. 
17. Boston Collaborative Drug Surveillance Program: N. Engl. J. Med. 290:15-19, 1974. 
18. Hoover, R. ef al: N. Engl. J. Med. 295:401-405, 1976. 19. Daniel, D. G, egal: Lancet 
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i Balt more, M aryland 


pos - This study of 132 benign parovarian cysts and eight parovarian neoplasms demonsirüigd a 

-that the majority of such lesions are of paramesonephric or mesothelial origin. Furthermore, a 
* adnexal neóplasms, not histologically associated with the. tube or ovary, may arise in. such 
he : parovarian structures: or de novo from the pelvic mesothelium. (AM. J. OBSTET. GYNECOL. 


129: 873, 1977.) 








Tux PAROVARIAN CYST has been so designated i in 
most. texts because of its location in the broad liga- 
; ment, „approximating both thë ovary and the oviduct. 
: Gardner and associates!’ ? > discussed in detail the histo- 
logic differences between paramesonephric and meso- 
ephric elements and noted that a majority of the 
cystic and solid tumors. occurring in the area were 
p OP paramesonephric. origin. Despite these. definitive 
: : studies, textbooks of | pathology published during the 
last decade persistently have referred to parovarian 
m | cysts. as. arising from remnants of the Wolffian duct, 
EUR from the epoophoron, from the interior portion of the. 
a x “parovarian or Wolffian body,” -or from the ducts of 
; es Gartner associated with the. vas deferens and the vasa 
-efferentia. They have been described by one author as 
"minute ; and of only academic i interest," while another 
E — stated that they may attain. great size. In similar dis- 
ns agreement, the wall has been described. as "thin" or 
: “quite thick,” and the epithelium has been described as 
D x Columnas, ciliated, or cuboidal. 

i : In. view of the continuing. pathohistogenetic confu- 
son and the potential. clinical significance of such le- 
^. sions, it was felt. important to review the tumors so 

: diagnosed at T he. Johns Hopkins Hospital. . 























Materials and methods - 


The files of the Gynecologic Pathology Laboratory of 
The Johns Hopkins Hospital, during the 15 year 
period between 1952 and 1967, contained 140 lesions 
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 traluminal folds, and (4) evidence. of hormonal re : 

























classified as “parovarian tumors.’ Of these, 132 w vere 
diagnosed as benign. parovaria | cysts. T here. were an 
additional eight proliferative neoplasms arising. in th 

parovarian region. Four of the latter were benign. and. 
four were classified as "low- gr ade malignancies." TEE 





Results ; 

Pathology. The cysts w ere divided. into one of three © 
categories, ie.  mesothelial (peritoneal - inclusions), — 
tubal (par amesonephric), Or. mesonephric. The his- = 
topathologic criteria for the classific ation were those n 
described by Gardner and associates" ? as follows: ax 
histology of the epithelium (2) identification of th 
basement membrane, (3) presence or absence of ii 


sponse of the epithelium. - " 

In addition, a careful study of the surrounding | 
sues was made to identify the: arrangement: andcharac- - 
ter of the adjacent. musculature or, in its absence, the 
stromal component. T he latter criteria. assisted in dis- - 
tinguishing: (1) the lumen of the. normal tube from. 
that of the adjacent cystic structure. (Fig. D (2) the. 
differential in histology and arrangement. between the — 
mesonephric and paramesonephric elements, and (3). . 
the lesion derived from the adjacent. mesothelium. Alo 
though these criteria were ot major importance in ae 
identifying the genesis: of: the. individual lesion, |. 
nevertheless, the. distention. of the cavity often dis- Li 
torted the epithelium. to: the extent that it was essen- 
tially impossible to make an absolute differentiation. In- 
general, the paramesonephric system with its secretory 
and ciliated cells (Fig. 2) contrasted with the low cuboi- a 
dal epithelium and its occasional clear cell, characteris- | 
tic of mesonephric duct epithelium (Fig. 3). Papillary E: 
infoldings into a cystic structure surrounded by thin; 
circular muscle characterize the tubal cyst of — 
paramesonephric origin. The secretory elements of the - 
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Fig. 1. Two lumina are joined by a small passageway — note the difference in the musculature of the 
two lumina (not a tangential cut); there is no occlusion and therefore no dilatation. 





Fig. 2. Ciliated and secretory cells are 
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Parovarian tumor 875 


Fig. 3. Cuboidal clear cell epithelium lines a small tubule with a thick muscular wall characteristic of 


the mesonephric duct. 


tubal epithelium produced an intracystic accumulation 
of fluid with resultant distention of the lumen. In con- 
trast, the mesonephric epithelium, showing minimal 
secretory activity and a firm surrounding muscle, pro- 
duced little possibility of cyst formation (Fig. 3). Those 
lesions lined by flattened epithelium with occasional 
tubal differentiation and a surrounding fibrous, fatty 
capsule characterized the cyst of mesothelial origin. 
With these criteria, 89 (68 per cent) of the 132 cysts 
were classified as mesothelial; 41 (30 per cent), as 
paramesonephric; and only two (2 per cent) apparently 
arose from mesonephric elements. 

All of the simple cysts grossly resembled one an- 
other, varying only in size. As they were smooth walled 
and cystic in appearance, the diagnosis was usually ob- 
vious. Bilateral cysts were of mesothelial origin in three 
instances and paramesonephric on one occasion. 
Hydatid cysts were present but rarely submitted for 
histologic study (Fig. 4). It is significant that this inci- 
dence of bilateral occurrence is probably inaccurate 
since the contralateral adnexa were reviewed in only 15 
per cent of the cases. Single cysts were evenly distrib- 
ute(fbetween the right and left side (Table I). 

Fhe eight proliferative neoplasms differed from the 
above desgription in that either the epithelium was 
atypical fof the classic types noted above or there was 
atolifergion of the papillary projections extending 








Table I. Bilateral occurrence of parovarian cysts 





Location of apt 






Cyst type 





Mesothelial 3 39 38 9 
Paramesonephric l 18 11 tl 
Mesonephric 0 2 0 0 





from the luminal surface of these cysts. Microscopically 
all eight were of paramesonephric origin. There were 
one benign serous cystadenoma and three serous 
adenofibromas, one of which showed focal endometri- 
oid differentiation. Although the latter arose in a cystic 
structure adjacent to the normal tube and ovary, the 
possibility existed that an endometrial cyst in the broad 
ligament could have been the preceding pathologic en- 
tity. 

Of special importance were the four malignant 
tumors arising in the broad ligament with no histologic 
or gross association to the adjacent adnexa. All four 
were classically papillary serous and three were low 
grade. They simulated the lesions arising in the tube or 
ovary, commonly showing foci of differentiation with 
ciliated and secretory cells and in other areas being 
classically mesothelial (Figs. 5 and 6). Multiple sections 
of the adjacent adnexa revealed no evidence of neo- 
piastic or inflammatory abnormality. 
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Fig. 5. 4, Normal Fallopian tube uninvolved with tumor. B, Low-grade papillary serous carcinoma in 
the parovarium immediately adjacent to the tube seen in 4. 


Clinical data. The cystic lesions were distributed 
over a wide age range with a peak incidence in the 
fourth and fifth decades of life (Table II). A compari- 
son of size versus patient age revealed that cysts over 5 
cm. in diameter were detected in a younger population 


(Table III) and that most of these larger cysts were of 


the mesothelial variety (Table IV). Furthermore, the 





mesothelial cysts greater than 5 cm. in diameter were 
the most symptomatic, necessitating surgical interven- 
tion. The majority of the lesions were incidntal 
findings in operative specimens, other pelvic patholégy 
being the indication for the pelvic operation (Tabit V), 
The proliferative neoplasms were of sufficient size to 
demand surgical exploration in seven of the e&ht case? 
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"Number 8 i. ; 











Fig. 6. High-power view of Fig. 5. Tubal epithelium at small arrow and mesothelium at large arrow. 


Table II. Age pempuan of patients with different types of parovarian cysts 

















i Age of patient f) yr. 2 
Cyst type i 30-39 40-49 70-79.. 
Mesothelial | AB O HM 29 23 3 
Paramesonephric  . | 8 14 14 I 
Mesonephric ae ot | l l 
Table IH. I. Age distribution of panenis with parovatian cysts by size. of cyst 
Age of patient ( m ) 
Size (cm.) | 30-3 9 ! 70-79 
«3 9 24 2 
3-<5 | 4 3 | 
5-«10 2 5 14 1 
>10 — 2 2 l 
Unknown size. 2 2 
(Table VI). Fhe remaining lesion was inadvertently of the duct iudi its 5 tubules « are preserved and in the 
found in the pathologic sections. female adult are regularly found in the broad ligament 
region, lateral portions of the cervix, and adjacent va- 
Comment gina. The paramesonephric duct appears as an invagi- 
Embryologically the mesodermal components of the nation of the coelomic mesothelium at approximately 
urogfnital system include the mesonephric duct, the five to six weeks of embryonic life. The opening of the 
pamamesonephric duct, the nephric structures, and the duct into the coelomic cavity becomes the future ostium 
x gonad. The mesonephric duct in the subject contrib- of the Fallopian tube, and the production of fimbria is 
* utes to thg development of the ureter, the trigone of accomplished by compression of this ostium between 


+ MÉbladér, and the adjacent urethra. The cranial part the receding pronephros and the large mesonephric 
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Figs 7 T Development, of. folds at terminus of the para- 
^mesonephric. duct. (primitive. oviduct). (From. Witschi, E.: 
A. Embryology of the Uterus, Ann. N. Y. Acad. Sci. 75: 412, 

1959) 


mel able VI. Parovarian t neoplasms 





Size of ost (om) 





des (018. | 7o 8 —— Adnexal mass 

2 495... 7 — Abby Adnexal mass 

3 50. ti Adnexal mass 

MO 43 . 10 by!6 Abdominal pain 
ee 38 ws ti«(tsSCéH by Adnexal mass 
de: i B86 “Small” Sterilization 
AS. 28 6, Adnexal mass 


“body? ái "This compression divers the development of 








u multiple lumina, one of which predominates as the 
i _ primary Fallopian tube (Fig. 7). Nevertheless, one or 


| more of the folds. may remain as accessory lumina or 
.. diverticula (Fig. 1). The incidence of the latter has re- 
1 ceived only brief discussion i in the past, although some® 
< have believed that from 5 to 10 per cent of normal 
. tubes demonstrate the presence of such aberrations. If 
` such is true, the dilatation of the. occluded Accessory 
en lumen could produce a small hydrosalpinix, or occlu- 
E sion of a diverticulum could develop. into a "hydatid 
. cyst" The presence | of. paramesonephric epithelium 
and/or adjacent. circular. musculature identifies the 
origin of the cyst. The present study of 132 cases re- 
vealed that parovarian cysts are rarely of mesonephric 
origin. Conversely, small hydrosalpinx-like structures 
or mesothelial inclusions were the lesions most fre- 
quently suggested by the histologic features. In 
reflection of its embryologic potential, “metaplasia” of 





Surgical indication 


Enlarging abdominal mass 
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Table Iv. Distribution of parovarian cyst types 
by size. 





Size of Eo (cm.) 





Cyst Lei ub M | Unknown 


Mesothelial - zs (3 0 6 


Mn isa de E 430 (4 E 4. 
Mesonephric = 1 | -— uibs 





Table V. Size andi type o of éysts leading. 
to operation 







E ndication m for operation | 


‘Torsion 





Paramesonephric 2 Go $7 Ge 
Mesonephric , | 0 -— EI B 0 E c 











| _Histologic diagnosis a Es : dS ius E 


Papillary : serous cystadenofibroma-. "LU 
Papillary serous cystadenofibroma |. =. 
Papillary serous cystadenofibroma = 
Cystadenofibroma—focal enidométiosls:: 

"Grade 0" papillary serous: ynadenbcatünomà:: 
"Grade 0" differentiated papillary carcinoma - 
"Grade 0" papillary serous cystadenocarcinoma. 
"Grade Ir papillary s serous is cystadenocarcinoma , | 





the mesothelium dieque nily reproduc ed. Mülerian 
duct-type epithelium. D Soap a 
The finding of low-grade papillary malignancies. in 


these parovarian lesions is unique and is strongly sug 2) 


gestive of a paramesonephric or mesothelial origin: 





These lesions recapitulated . the: histologic : ie atures 
of both tubal and ovarian. carcinoma. In addition. to. 





the cases previously described by Gardner and associe ^. 
d^ 


ates! ? five additional cases have been reportec 
In all five cases the tumors were similar to the com- 
mon serous neoplasms of the ovary. Thus, such le- 


sions can arise de novo in the parovarian structures, 
since thorough sectioning of both the tube and — 


ovary in these cases failed to reveal any other piney i 
lesion. 

These cases demonstrate the ability of the meWothe- 
lium to produce extratubal and extragonadal lessons 
similar to those arising in the adnexal structures and 
support the mesothelial origin of the conjmon intra- 








-Torsion E 


Volume 129 ^ 
Number 8 


* i E 
. ^ * 


abdominal "epithelial" tumors. If more undifferen- 


tiated ‘neoplasms arose in the parovarian area, 


they would presumably promptly involve the tube - 
of origin . 
^. would not be appreciated. This may explain the uni- : 


and consequently their^ true - site 


formly low-grade nature of the papillary tumors 


described at this site. Follow-up ‘studies reveal that 
‘seven of these eight patients were living and well ` 
without evidence pf disease five or moré years post- 


operatively. One patient has been lost to follow-up.. 
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As dilatation of simple parovarian cysts is probably 
due to the secretory products of the tubal type of epi- 
thelium, it is not surprising that the largest clinically 
important parovarian cysts are seen in the postpubertal ` 
years, after onset of functional activity (Table III). In 
this regard, it is of interest that in a series of 87 young 
women given estrogen to control excessive growth two 
parovarian and one ovarian serous cysts developed, an 
incidence which, if confirmed, is higher than would be 


A anticipated. dm 
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Discussion cis. 
Dr. E. STEWART TAYLOR, Denver, Colorado. You 


have seen and heard about the pathology of parovarian: 


cysts. Only 2 per zent arise from the mesonephric duct" 


- while the others either are mesothelial in origin Or arise 
from tubal remnants. Very seldom, if ever, is preopera- - 


tive diagnosis made of a'cyst or solid tumor of the, 


. broad, ligament. Only 3 per cent were bilateral, The 


others were unilateral and-incidental findings at opera- 


tion in most instances. In only 34 of 140 cases was a ` 
pelvic mass found preoperatively which led to opera- . 
tion. In three otker cases operation was performed be- 


cause of torsion of a cyst: These, of course, were symp- 


tomatic, while the others were not. The eight neoplastic’ . 


parovarian cysts are of interest. Four were benign and 
4 were malignant. ‘Three -of the four. classified ‘as 


malignant were of a low grade according to micro- - 


scopic examination; the other was Grade II histologi- - 


cally. All of the neoplastic lesions epee to nave 
arisen from tubzl remnants. 


Sofid tumors which are undi in the broad iena 


car#y a very poo- prognosis. I have seén three-of-these. 


They were all thought to' have originated ina. 


fnesonephfic duct. 
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Parovarian cysts occur:predominantly during the re- 
productive years of a patient’s life. Very few reach 10 


- cm. or more in diamèter, and very few cause symp- 


toms. They are easily removed surgically without risk 
to the ureter or major vessels. 

The ‘authors have helped those’ of us wko are 
teachers: No longer should we tell students and resi- 
dents that: parovarian cysts arise from the Wolffian 
duct, organ of Rosenmüller, or Gartner’s duct. Only 2 


'per cent do, and that can be determined onlv after 


histologic examination of a parovarian cyst.’ 
Although mesonephric origin of parovarian cysts is 


. . unusual, it may be interesting to review the story. of 
the eponyms that persist. Caspar: Friedrick Wolff, 
_Johann: Christian Rosenmiiller, and Hermann Tres- 


chow Gartner. are. names, attached to the meso- 
nephric duct (Speert, H.: Obstetric and Gynecologic 
Miléstones, Essays in Eponymy, New York, 1958, 
Macmillan Publishing Co., Inc.). Wolff, who was a Ger- 
man ‘embryologist and: spent most of his professional 
life in-Russia, described the primitive kidney in the 
chick ; ‘embryo in 1759. Rosenmüller was also a 


Germaii: In 1802, he described vestigial tubules in the 
` broad ligament of a human fetus of 12 weeks’ ges- 
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tation. He was an anatomiist. Gartner was a Danish 
anatomist and physician who, in 1822, described the 
duct traced from the broad ligament, cervix, and 
vagina which bears his name. His dissections of this 
structure were performed in the cow and sow. As 
Dr. Woodruff and his co-authors have shown, there 
is really very little reason to associate the names of 
these scieritists with parovarian cysts, but it is inter- 
esting tó review how their names persist even in the 
perpetuation of error. 

Dr. WoopRUFF (Closing). I think it is important to 
learn from history rather than attempt to relive it, and 
unless we review the work of our predecessors, and 
how well they performed, we will indeed have to redo 
it. ; 

Before I close I would like to recognize my two co- 
authors who are not on the -program—Dr. Rene 
Genadry, who is our Fellow in Pathology, having com- 
pleted two years with us, and Dr. Tim Parmley, who is 


my alter ego. 
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I would like to make oiie comment that I think is of 
some interest, and that’concerns thé mesonephric duct, 
of which Dr. Taylor spoke. Despite the fact that we do 
not believe it functions to any extent, nevertheless, we 
have had the opportunity to study it in two cases in 


which the tube, ovary, and uterus were removed dur- 


ing pregnancy for in situ carcinoma of the cervix. In 
these instances it appears.that the mesonephric duct is 
able. to respond to. the hormones because, although 
these structures were in their.proper positions in the 
cervix and in the parovarian area, they showed a 
paramesonephric differentiation with a tubal type of 


epithelium. I do not know what this means, and Iam 


not absolutely sure that it is going to be a consistent 
finding. Nevertheless, it does demonstrate the common 
origin of these ducts and the fact that they can respond 
uniquely in certain circumstances. 


Pelvic exenteration: Analysis of 296 patients 


FELIX N. RUTLEDGE, M.D. 
JULIAN P. SMITH, M.D. 

J. TAYLOR WHARTON, M.D. 
A. GALE O'QUINN, M.D. 


Houston, Texas 


An analysis of 296 patients who had pelvic exenteration discloses a high risk of 
postoperative complications and death; however, the safety has been improved by technical 
modifications for urinary diversion and treatment of the denuded pelvic cavity. Recurrent 
cancer of the cervix or vagina was the main reason for the operation. Prognostic factors 
were sought to improve selection of patients who are able to withstand operation, tolerate 
postoperative compiications, and remain free of cancer. The five-year survival rate for 296 
patients wit" various types of cancer calculated by the Berkson-Gage method was 56.5 per 
cent after deaths from all causes were deducted, the rate was 42.1 per cent. The five- -year 
survival rate for 196 patients with recurrent carcinoma of the cervix calculated by the 
Berkson-Gage method was 48.3 per cent; after deaths from ail causes were deducted, 

the rate was 33.8 per cent. (AM. J. OBSTET. GYNECOL. 129: 881, 1977.) 


PELVIC EXENTERATION is an established treatment 
for gynecologic cancer; however there are features of 
this treatment that still need perfection. The safety of 
the operation must be improved because patients who 
have the procedure are exposed to a high risk of seri- 
ous postoperative complications and even postoperat- 
ive deaths. Postoperative complications are caused by 
selection of patients who are not physically suited, 
deficiencies in the design, of the operation, technical 
errors, and mistakes in postoperative care. There is 
promise that experience will teach us proper selection 
of patients, and additions to the operation will elimi- 
nate most postoperative problems. This study searches 
for criteria for sslecting patients that lead to a high 
incidence of operability, low incidence of complica- 
tions, and a cure rate which justifies operation. 
Operation must be rejected because of impaired 
health in some patients. Excluding these patients is es- 
pecially importart because the pelvic exenteration op- 
eration is lengthy, involving the hazards of, extensive 
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dissection, and requires extended time for recovery. 
The operation drains the patient of emotional strength 
and physica] reserve; thus, some patients in whom 
cancer would otherwise be suitable for removal cannot 
have the treatment. For others, their physical condition 
is adequate. but the cancer is too extensive. Operation 
also must be rejected in some patients because the 
prospects for a cure are so doubtful. The screening of 
patients for pelvic exenteration depends upon clinical 
judgment which, at best, is based upon probability. To 
make the clinical decision, the responsible physician 
must have his own criteria derived from experience. By 
an analysis such as this study, we have tried to establish 
guidelines for selection of patients who can recover if 
complications develop, identify indicators of inopera- 
bility, and select those patients who will have long-term 
postoperative survival. i 

The design for some parts of the exenteration opera- 
tion need improvement. Postoperative complications 
would be lessened if the urinary diversion could be 
perfected to reduce formation of urinary tract fistulas, 
ureter al stenosis, and conduit dysfunction. There are 
encouraging prospects that ureteral splinting will im- 
prove ureteral conduit healing and thus reduce fistulas 
and stenosis with better function of the urinary con- 
duit. The vacant deperitonealized pelvic cavity is con- 
ducive to sepsis, intestinal obstruction, hemorrhage, in- 
testinal fistulas, and perineal herniation. Covering the 
denuded pelvic area should lessen the hazards of sev- 
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Fig. 1. Annual distribution of patients who had total, anterior, and posterior pelvic exenteration 


from 1955 to 1976. 


Table I. Types of exenteration 


Type No. 

Total exenteration 176 

Anterior exenteration i ` B5 

Posterior exenteration _35 

All 296 

Table II. Reason for exenteration 

Reason No. 
Recurrent carcinoma treatment 230 
Primary treatment 52 
Combined with irradiation and chemo- ` 14 
therapy as primary treatment NN 
Total 296 


eral acute postoperative complications and eliminate 


late complications that develop in the region. 


Rehabilitation of sexual function must be provided 
for the sexually active woman. The operation regularly 
includes removal of the vagina and often much of the 
vulva. Plans and provisions for reconstruction of a 
functional vagina begin during the operation and are 
maintained during healing. Patients who are assured 
that their sexual capabilities are being considered and 
that restoration is practical have an obstacle removed 
from accepting the proposed treatment. 

This study spans 21 years, from January, 1955, to 
December, 1976, and reviews 296 patients who have 
had pelvic exenteration at the University of Texas, M. 
D. Anderson Hospital. | 


Types of exenteration 


Whether the bladder or rectum can be conserved 
depends upon the location and the spread of cancer. 
More posterior exenterations are done for lower vagi- 
nal and vulvar carcinoma while anterior exenterations 


are more often adequate for cervical, bladder, and 
urethral lesions (Table I). While the posterior exenter- 
ation is likely to be inadequate for carcinoma of the 
cervix and, when exenteration is performed, the blad- 
der may be neurogenically impaired, there was no pol- 
icy that total exenteration was always essential for treat- 
ing recurrent cancer of the cervix. Our criteria for 
deciding the type of exenteration have not inclüded 
any important changes over the time-span of the 
study; aowever, the number of each type performed 
each year has varied, being influenced by the present- 
ing factors of cancer type and size (Fig. 1). 
Exenteration has not often been selected for the first 
treatment of uterine cancer because a trial of irradia- 
tion even for advanced, disease may succeed. In the 
earlier years we believed that cancer of the cervix or 
vagina which penetrated the bladder would be incom- 
pletely treated by irradiation alone and that irradiation 


would most likely result in vesicovaginal fistula. Thus, a 
t t , 


few patients with spread to the bladder had preopera- 
tive irradiation and exenteration. The exenteration 
was considered unnecessary after analysis of our pa- 
tients proved that irr adiation alone cures 28 per cent of 
the patients with bladder invasion, a rate equal to 
that wich radical operation. Furthermore, no ves- 
icovaginal fistulas resulted.! We believe that exen- 
teration is not necessary as the first treatment for 
carcinoma of the cervix even when the carcinoma 
penetrates the bladder. Exenteration has been most 
useful for recurrent cancer of the cervix and vagina 
(Table II). 


Primary diagnosis of carcinoma 


Gynecologic cancer is gener ally suitable for exeter- 


ation because such cancers are prone to remain"lo- 


calized?"? .(Tables II] and IV). Ovarian c 
exception, for it’ disseminates early 
peritoneal cavity and the.cure rate for ovari 


cer 4s an 
bput the 
cancers 
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treated by an exenterative procedure is too low. Car- 
cinoma of the bladder which penetrates into the mus- 
cle has had a low success rate and is questionably suit- 
able for exenteration. For other gynecologic cancer the 
bladder and/or rectum along with the genital organs is 
removed to permi: resection of centrally positioned 
cancer. The proximity of the pelvic wall limits the 
range of the en bloc resection; thus, metastases which 
have reached the pelvic wall weaken the operation's 
effectiveness. Spread to the bladder, on the other 
hand, does not appreciably lessen the cure rate. 


Operative techniques—urinary conduit 


In earlier years we used a segment of ileum to con- 
struct the urinary conduit as advocated by Bricker.’ 
However, in 1960. we began using a segment of sig- 
moid for the conduit when total exenteration was per- 
formed but continued to use the ileum for anterior 
exenteration (Table V). The obvious advantage of 
eliminating the anastomosis in the small bowel favored 
the sigmoid segment. Reduced operating time and ear- 
lier resumption of oral feeding were additional ben- 
efits. There are some restrictions on the use of the 
sigmoid segment, and under certain conditions a seg- 
ment of ileum is a better choice. À very high dosage of 
x-ray therapy to the rectosigmoid produces changes in 
the bowel which, if used for conduit, would function 
poorly. Spread of cancer onto the sigmoid may require 
a greater resection of the sigmoid. Conditions then are 
not suitable for providing a segment of sigmoid for 
conduit, the blood supply needed for creating a sig- 
moid colostomy would be limited. . 

Use of the rectal pouch was an abortive effort to 
preserve urinary continence after anterior exentera- 
tion although a colostomy was then necessary. Implan- 
tation of ureters into the functioning colon produced 
many complications; however, the rectal pouch which 
diverted the fecal stream by colostomy seemed logical 
for a substitute 5ladder. The rectal pouch operation 
was soon abandoned when the stomal bags for ileocon- 
duit were perfected and because the rectal pouch often 
resulted in incortinence. ` 

Early postoperative urinary leakage was experienced 
often in the earlier years with the use of Bricker's 
technique for the ileal conduit construction.® If leakage 
developed promptly following the operation, it was as- 
sumed that the anastomosis was incomplete at the time 
of the construction. Disruption of the anastomosis was 
a layer event, usually caused by poor healing. Urine 
vw occasiorally was caused by defects elsewhere in 

the urinary conduit. Some patients had an obstruction 
of the eral conduit junction because of excessive 
»suturingfór perhaps from edema. Bilateral obstruction 
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Table III. Primary site of carcinoma 


Site No. 

Cervix 
Cervix 172 
Endocervix 17 
Cervical stump 6 
Corpus 8 
Vagina 37 
Vulva 14 
Bladder 4 
Urethra 7 
Colon 9 





Table IV. Histology 


Histology No. 
Squamous carcinoma 231 
Adenocarcinoma 46 
Sarcoma* 14 
Melanoma 3 
Transitional cell 2 


*Ten patients had sarcoma botryoides of the vagina and 
cervix. 


Table V. Types of urinary diversion* 


Type No. 
Ileal conduit 187 
Sigmoid conduit 70 
Rectal pouch me 
All 262 


*One patient had urinary diversion after exenteration be- 
cause she developed a large vesicovaginal fistula. 


was evident by anuresis which developed in the imme- 
diate postoperative phase. Unilateral blockage was dis- 
covered later. For each of these events, splinting of the 
anastomosis with a catheter seemed logical, and the 
practice proved helpful. 

The use of silicone rubber catheters during conduit 
construction has helped in other ways. The splints keep 
the end of the ureter open and identify the mucosal 
margins very clearly. This facilitates a precise approx- 
imation without excess on insufficient suture. The 
splints resist obstruction of urine flow due to edema of 
the tissues at the junction site. Placement of the ure- 
tera] splints is not technically difficult or significantly 
time consuming (Fig. 2). They are retained by a small 
chromic suture which transfixes the silicone rubber 
splint to the conduit wall and is loosely tied as a loop. 
The relatively nonreactive silicone rubber tubes which 
course from the renal pelvis through the ureter and 
conduit and exit through the stoma are well tolerated. 
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Fig. 2. Heal or sigmoid urinary conduit (stinting of ureter- 


conduit anastomosis). Top, Placement of silicone rubber tube. 


in preparation for passage up the ureter. Middle, Silicone 
rubber tube transfixed to wall of conduit with a small size of 
catgut suture. Bottom, Tube in place, crossing the anas- 
tomosis. 


Most patients extrude the, silicone rubber catheter at 


approximately 21 days when the catgut dissolves. Gen- 


tle traction may facilitate passage at that time; however, 
no harm is caused by the delayed removal of the 
splints. 

Some objection to the use of ureteral splinting has 
been expressed. Theoretically, placement of the splints 
may introduce infection high into the renal units. This 
infection, could become resistive to treatment since the 
factor of a foreign body such as the silicone rubber 
tubes is present. While such possibilities were of some 
concern, experience shows splinting to be safe when 
urinary antiseptics are used during and for a period 
following use of the splints. In general, splints have 
been well tolerated, beneficial to anatomic healing, and 
reassuring to the physician during postoperative man- 
agement. They: allow observation of each renal unit 
individually for urine output, serve for the differential 
collection of urine specimens, and may be used as a 
catheter into the kidney for roentgenographic testing. 
Aside from an occasional premature extrusion because 
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of failure of the transfixing suture, the only significant 
technical error has been to use an excessive length of 
tube in the ureter, resulting in poor drainage because 
the end is kinked within the renal pelvis or has been 
thrust against the superior calix and obstructed. 

We have also found that attaching the closed end of 
the conduit to the pelvic brim lessens the strain on the 
ureteral conduit anastomosis as well as retains the con- 
duit high in the pelvis where infection is least likely to 
occur. Suturing the butt end of the conduit to the fascia 
of the left psoas muscle or the fascia over the sacral 
promentory is routine practice. 


Technical modification within the pelvis 


A serious defect in the ‘design of the total pelvic 
exenteration is the empty pelvic cavity denuded of its 
peritoneum and open to the outside through the 
perineum. Infection is unavoidable, and defense of the 
infection is impaired by the disrupted blood supply to 
the region. Without a means of keeping the intestines 
out of the pelvis and with no supporting perineum, the 
intestines must become adherent or else they will her- 
niate through the perineal defect. The association of 
the raw walls of the pelvis that expel protein-rich exu- 
date and the outside contamination produces the most 
common postoperative complication. Surrounded by 
infection, the entrapped loops of intestines become an- 
gulated, constricted, and obstructed. After intestinal 
obstruction, a fecal fistula may develop. Enterocutane- 
ous fistulization of the small intestine needs to be closed 
promptly to conserve nutrition and to avoid necrosis of 
the neighboring urinary conduit with secondary uri- 
nary fistula. The availability of intravenous hyper- 
alimentation in recent years has permitted some 
delay in reoperation where there is an uncomplicated 
bowel fistula. Clearly the denuded pelvis is the site 
where our most serious postoperative complications 
start. New techniques for | management must be devised - 
for improved safety. 

Several procedures have been employed to reduce 
the hazards of the denuded pelvis! !! (Table VI). Dur- 
ing the earlier years at this institution the empty pelvic | 
cavity was managed by allowing the intestines and 
omentum to occupy the space. At best, some bordering 
peritoneum was used to cover the brim of the pelvis. 
Since the pelvic cavity is open from below, a gauze pack 
is necessary to retain these viscera until they become 
adherent for self-support. This method was used by 
the originators of the pelvic exenteration operation. 
Experience shows the original design was incomplete 
in this regard; a covering for the raw aia aa and a 
support floor are needed. 


We first created a floor for the intestines Wbove the. 
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pelvic cavity at the brim. A mesh of plastic material was 
tried but this material was soon abandoned because it 
produced erosion and fistulization of the intestines. 
Subsequently a floor was created by isolating a segment 
of sigmoid and its mesentery. The segment of sig- 
moid was selected above the bowel division for the 
exenteration specimen and below the division for the 
colostomy. A length was chosen that was sufficient to 
attach along the pelvic brim by transfixing it to avail- 
able tissues which were strong enough to give support. 
Such tissues as the neighboring peritoneum, the psoas 
muscle, the fascia, the ligament's attachments, and the 
periosteum along the symphysis were used. The floor 
was generally adequate, but for three patients the at- 
tachment was not successful. In these three, the at- 
tachment disrupted, allowing .loops of intesünes to 
drop below, and mechanical obstruction resulted. For 
subsequent patients these errors were corrected and a 
reliable attachment for the isolated sigment of sigmoid 
to the pelvic brim was used. For three patients a seg- 
ment of ileum was used instead of sigmoid and it 
proved equally successful. This technique, which we 
termed "pelvic lid," lessened complications of the in- 
testines but exaggerated the problems of postoperative 
sepsis. We discontinued the pelvic lid technique for it 
became apparent that the pelvic cavity must be obliter- 
ated, the bare walls covered, and a new supply of sup- 
porting blood vessels brought to the pelvic region. 
Recalling reports that the omentum could be trans- 
posed after partial separation along the greater curva- 
ture of the stomach, we employed omentum to cover 
the pelvic cavity.? While there are considerable indi- 
vidual differences in the length and strength of the 
omentum, this organ satisfied some of the needs of the 
patients, after total exenteration a source of blood sup- 
ply and a membrane to separate the intestines and 
the urinary conduit from the denuded pelvic wall. For 
a few patients it was not necessary to detach the omen- 
tum. It was sufficiently long and strong to be sutured to 
the promontory of the sacrum, creating a bag to retain 
the intestines. When this bag stretched with the pro- 
gressive intra-abdominal pressure, it drifted into the 
pelvic cavity. Too often, however, the omentum was 
too short to. use as a bag. For these patients the omen- 
tum was mobilized and moved to the pelvis after divi- 
sion of the right gastroepiploic artery, detached from 
the stomach and colon, and swung down to a vertical 
position.” The thickness of thé omentum is least in 
thin ‘patients and after irradiation therapy. However, 
rar€ly is the omentum not usable for transposition. 
Mobilization of the omentum is simple and can be 


- * programmed for part of the surgical team to perform 
. „while théecond team undertakes another phase of the 
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Fig. 3. Transposition of omentum to pelvis. 


Table VI. Management of the denuded pelvic cavity 


Management No. 

Pelvic pack 192 
Pelvic cavity lid 40 

Sigmoid segment 34 

Marlex plastic 3 

Heal segment 3 
Omental carpet 66 
Omental bag 3 


operation such as reconstruction of the perineal area. 
The detachment was most often from right to left after 
division of the right gastroepiploic vessels. Successive 
division of the vessels along the greater gastric curva- 
ture separates about two thirds of the omentum at- 
tachment. The rest remains attached to the left part of 
the stomach, the splenic flexure of the colon, and the 
spleen. This remaining attachment contains the blood 
supply. The mobilized omentum is passed along the 
left pericolic gutter peripheral to the colostomy exit, 
over the left pelvic brim and into the pelvis. In the 
pelvis the edges of the omentum are sutured along the 
pelvic brim and allowed to drape over the pelvic wall to 
come to lie upon the pelvic floor as a carpet (Fig. 3). 
Loops of intestine are allowed to descend upon this 
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Table VII. Postoperative complications* Sexual rehabilitation 
Complication No. Vaginal reconstruction may be done at the time of 


the pelvic exenteration. If not, provisions for a place 
for reconstruction should be provided because the vis- 
cera becomes adherent into the pelvic cavity and it is 


Early—within 7 days 
Cardiovascular 3l 
Cerebrovascular accidents 


Disseminated intravascular coagulopathy hazardous to the intestines to create this space later. 
Myocardial infarction When a "pelvic lid" is used, ample space will remain 
Pulmonary embolus Eod In f i i ; 
Thrombophlebitis . open. In fact, the space in the pelvic cavity may be 
Hemorrhage excessive for creating the vagina by the split-thickness 
Sepals (without obstruction) skin-grafting method. However, when the intestines. 
Intraoperative spill (peritonitis) are permitted to descend with or without omental car- 
Pelvic infection | pet, a space for the vagina must be reserved by allowing 
incisional infection a splint to remain in place postoperatively. 
Pyelonephritis i id | 1 ; 
Pulmonary 18 Construction of the vagina is delayed until drainage 
Pneumonia and infection are controlled. There are several 
M nhe ui (atelectasis not counted) j methods for vaginal construction. The split-thickness 
esuna . . . . 
Gastrointestinal bleeding graft is applicable for some patients, especially those 
Anastomosis leakage with anterior exenteration, for the intact rectosigmoid 
Colostomy necrosis or retraction supports the graft. We constructed the vagina from 
Intermediate—between 7 and 90 days postoperatively intestine in only one patient. A segment of sigmoid was 
S CE : used, but the outcome was unsatisfactory because the 
Cerebrovascular accidents , y 
Disseminated intravascular coagulopathy lumen contracted and eventually the segment detached 
Myocardial infarction from the introitus and retracted into the upper pelvic 
Pulmonary embolus | "e 
Thrombophlebitis NR mM l 
Hemorrhage At a suitable time in the postoperative recovery, vag- 
Urinary 34 inal construction by full-thickness skin pedicles may 
rya RouE Onstrd con be preferable. This method does not require an estab 
Obstruction Sp ' T. ipis eq 
Fistulas lished base of granulation tissue and thus can be con- 
p X structed earlier than when a split-thickness graft is 
icons SPEM. 2 4] used. In a successful technique, a full-thickness skin 
Pelvic infection tube is created from two pedicles of skin taken from the 
Pneumonia . labia, the perineal region, or the thigh. The pedicles 
Wound infection | ; 
: are séwn into a skin tube with their bases attached at 
Intestinal 4] - f , l 
Obstruction the rim of the introitus to provide the blood supply. 
Fistulas | Inversion of the skin tube into the pelvic cavity creates 
Late—after 90 postoperative days -" a complete vagina. 
us eee ee Another full-thickness skin vaginal construction is 
Intestinal | 13 provisions are reserved.? We have found a pouch va- 
gone 19 gina, which is a pouch outside the pelvis, safe to con- 
Both urinary and fecal stoma retraction or hernia struct and. functional. It can be created when the pelvic 
Chronic urinary tract infection 31 ^. cavity is sealed by adherent intestines. 
Perineal hernia 10 dis M 
The method of current interest was devised by Mas- 
*This is a grouping of events. A single patient may be rep- sey and McGraw. In this technique myocutaneous 
resented multiple times. pedicles are taken from each thigh to provide perineal 
support as well as to create a vagina. À tube is created 
omental carpet and fill the pelvic cavity. Exudate from and inverted into the pelvic cavity. The mass of muscle 
the denuded pelvic wall drains into the pelvic basin attached to the skin helps to fill the pelvic cavity, 
outside the omental carpet. This drainage is removed providing support for the intestines, introduces aynew 
by a Saratoga sump drain which penetrates the source of vasculature, reduces serous exudate from the 
perineum and is sutured in the sacral hollow. The pelvic walls, and shortens the postoperatwe cotirse. 
Saratoga sump is maintained in position for at least five While the results are good, the procedure adds consid- 
days postoperatively. Afterward drainage is evacuated erable dissection to the exenteration and lengthens the» 
by irrigating the pelvis through the perineal defect. total operation. We have had only a small experience 
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with this method but we plan to evaluate its use in more 
patients. 


There are mu-tiple methods for restoring vaginal 


function." The techniques should be selected with 
consideration of zhe condition of each patient. 


Postoperative complications ` 


Complications which follow the exenteration càn be 
categorized according to the organ system involved at 
. the time they appear and the frequency by which they 


occur. In this anzlysis the most frequent postoperative 


' complications have been grouped into three time inter- 


vals after exenteration (Table VII): early, within seven 
days; immediate, from days 7 to 90-or until hospital 
discharge if longer; and late, beyond 90 days. Car- 
diovascular complications, pulmonary dysfunction, 


and sepsis mostly occur as acute postoperative compli- 


cations while urinary and intestinal problems develop 
at any time. Seps:s is most responsible-for death during 
the intermediate period which is between 7 and 90 


days or during hospitalization after exenteration. Fig. 4 


depicts a rise in the yearly percentage of postoperative 
deaths during the years 1963 to 1966, the time when 
pelvic sepsis was aggravated by the use of the pelvic lid. 
The types and frequency of the postoperative compli- 
cations have changed during the years of experience 
(Fig. 4). 


In earlier years, intraoperative and intermediate : 


postoperative complications of blood volume and fluid 
replacement were common. As better control of intra- 
operative hemorrhage developed, the complications 
associated with Llood volume correction were lessened. 
Improved monitoring of fluid replacement therapy 
reduced the incidence of cardiac overload. As these 


were controlled, postoperative problems occurred later ' 
in the recovery period and were of a different type. 


Failure of urinzry and bowel anastomosis was domi- 


nant. Some complications which can occur with any 


major surgical procedure, were less frequent. These 
also correlated less with the events at operation and the 
postoperative management. 

There is a wide variety of events that follow the 
exenteration. 'The cause of events which appear late, 
especially in pat:ents who have recurrent cancer, can be 
confusing. Cancer can be responsible. Distinction is 
difficult; therefore, all-events in Table VII are consid- 
ered to be complications. Some complications are of 
special interest. Hemorrhage from the pelvis was.a 
major problem in 10 patients; in one, recurrent cancer 
was etiologic. Excessive bleeding may have followed 
.rerfoval qf the pelvic pack if it occurred during the first 
few days. If bleeding occurred later in thé postopera- 


* tive phase, it was associated with other problems which | 


developed i in this region such as the urinary or bowel 


" 
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Fig. 4. Percentage of patients who had pelvic exenteration 
each year.and who died within 90 days after operation or 
HE HORDE stay if longer than 90 days. 


Atul Hemorrhage from the intestine was significant | 
in six patients. Depression psychosis hampered recov- 


' ery in three patients. 


Reoperation was necessary in some . patients, and 
multiple reoperations were not uncommon. Reopera- , 
tion seriously influenced the postoperative mortality 
rate. As mentioned earlier, the exenteration depletes 
the physical reserve of the healthy patient, and for 
those with marginal reserve the operation is often 
overwhelming. 


Prognostic factors - 

Prognostic factors of treatment by pelvic exentera- 
tion are' complex but important when patients are 
screened for possible exenteration. Unsuitability of 
some patients becomes evident at laparotomy and the 
operation must be abandoned. This is a distressful ex- ' 
perience for the patient and a useless effort for the 
clinician. We have long been concerned about the 
number of patients who are found to be inoperable at 
laparotomy, yet a decision not to perform exploration 
when the cancer, although large, 
within the pelvis is difficult. 

_ Clearly, a superior rate of cancer control and a low 


seems confined 


; complication rate could be obtained if the conditions 


for performing operation in these patients were strict 
and rigidly observed. For those patients who have large 
pelvic cancers, we are torn by cognizance of the cost of 
extensive: preoperative ‘investigation, the emotional 
Strain associated with preparation for operation, and 


. the slim chance for success. There is always the fear 


that in the clinical assessment conditions may be mis- 


judged as inoperable and, thus, the patient may be de- 


prived' of a remaining chance for cure. Preoperative 
overestimation of the cancer may happen, especially 
when there is extensive postirradiation fibrosis or 
inflammatory reaction. Excluding those patients who 
have borderline physical reserve and marginal renal 
reserve is also difficult and thereby postoperative com- 
plications remain high. While these patients may toler- 
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Fig. 5. Cumulative survival rates for 296 patients who had 
pelvic exenteration for multiple diagneses. 


ate the operation, they are still the patients who have a 
high incidence of complications. v 

Some of our criteria that are easiest to apply as con- 
traindications are given below. 

1. A swollen leg accompanied by sciatic nerve pain is 
indicative of extensive inoperable cancer. 

2. Patients with cancer of the ovary ar? FACIMOEG for 
reasons already mentioned. 

3. Patients with metastases beyond the pelvis are 
excluded. | 
.. 4. Those with metastases to the pelvic nodes that are 
large or involve multiple nodes are eliminated. 

5. Positive peritoneal cytology is a contraindication. 
Cytologic samples were collected from 147 patients; 
only one of eight patients had clearly positive cytology 


and is surviving at 41 months. The significance of atyp- 


ical cytology is less certain. Nine of 18 patients are sur- 
viving 31, 58, 109, 113, 128, 145, 148, 155, and 180 
months without evidence of cancer. Interpretation of 
cytology of péritoneal cells has become more accurate. 

6. Cancer. penetrating into the peritoneal cavity or 
exposed to the peritoneal cavity should carry the same 
grave prognostic message as positive cytology. How- 
ever, three of five patients with cancer in the cul-de-sac 
which was exposed to the peritoneal cavity and‘ with 
positive biopsy survived 27, 86, and 149 months free of 
cancer. 

7. We accept the opinion of others that small bowel 
fixed to the specimen with infiltrating cancer is a con- 
traindication. No patient had resection of this segment 
of intestine to encompass the cancer; the exenteration 
was cancelled. l | 

8. We are undecided whether small metastases to 
nodes confined in a localized area are a contraindica- 
tion to pelvic exenteration. 

We have removed the nodes of 192 of 206 patients, 
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Fig. 6. Cumulative survival rates for 196 patients who had 
exenteration for recurrent carcinoma of cervix. 


or 93 per cent, when the operation was performed for 
recurrent cancer of the cervix. Thirty patients with 
carcinoma of the cervix or vagina had metastases to the 
pelvic or inguinal nodes. Of these 30 patients, two pa- 
tients survived without cancer, one at 91 months and 
one at 246 months. Two died of postoperative compli- 
cations. Twenty-six patients died of recurrent cancer. 
Three of these 26 patients died within six months; 13 
of 26, or 50 per cent died within one year; 16 of 26, or 
76 per cent, died of recurrent cancer within two years; 
11 per cent lived beyond three years with two patients 
dying beyond five years of recurrent cancer. 

That the pelvic lymphadenectomy i js ar) integral part 
of the exenteration operation is contrary to conclusions 
from an earlier study of this material? Seven of 14 
patients who did not have lymphadenectomy had had 
previous lymphadenectomy. Justifiably, the surgeon 
may decide not to perform lymphaderiectomy in some 
patients because of difficulties. Theoretically, the lym- 
phadenectomy extends the range of resection and 
should make the operation for cancer more complete. 
The lymphadenectomy is credited with success if the 
patient remains well after positive nodes are excised. 
The benefits of lymphadenectomy when the nodes are 
negative is assumed to be nil; however, some patients 
with unrecognized microscopic metastases to these 
nodes may be helped. For these patients the lym-’ 
phadenectomy would not be credited if they were 
cured. Since only two of 30 patients who had node 
metastases are long-term survivors without. recurrence 
after lymphadenectomy, the cure rate was disappoint- 
ing and the palliative benefit was also doubtful. (he 
early and almost complete recurrence of cancer sbg- 
gests that distant spread was present at the tinte of 
operation. These observations point out the prognostic 
significarice of pelvic node metastases, the ineffective. -. 
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ness of removal of nodes, and perhaps a need for ad- 
junctive chemotherapy. 


Prognostic factors (margin checks) 


An assessment of the boundaries of the cancer and 
whether it has been enclosed with ample cancer-free 
margins is made during operation by the surgeon and 
later by the pathologist. Margins of concern when a 
total exenteration is performed are the tissues in the 


, distal parametria, paravagina, and lower vagina. When 


an anterior or posterior exenteration is performed, the 
junction of the specimen and the remaining pelvic or- 
gans, the rectum or bladder is of additional concern. 
Our pathologists have always studied this junction and, 
in recent years, samples were also collected by the sur- 
geon as the operative specimen was excised. This prac- 
tice allows selection of samples on either side of the 
resection line to represent accurately the limit of con- 
tiguous spread from the pr imary lesion. Twenty- -three 
of 296 patients, or 7.7 per cent, had cancer extending 
onto or very near the edge of the primary specimen 
with resulting uacertainty that the cancer had been en- 


tirely removed. The prognostic implications of this. 


study were evicent by the early recurrence rate and 
high mortality rate due to recurrent cancer; 78 per 
cent died within three years. Three patients died 
postperatively before cancer control could be judged. 
Only two survivors remain for short follow-up periods 
of three and 15 months. 


Survivel 


The accumulated survival rate was calculated by the 
Berkson-Gage method for the 296 patients who had 
exenteration fo- all diagnoses (Fig. 5) and for the 196 
patients who had exenteration for recurrent cancer of 
the cervix (Fig. 6). In the survival curves in Fig. 5 and 6, 
one curve includes as failures only deaths due to recur- 
rent cancer. i 

Exenterations were peuaedi in 296 patients for all 
types of cancer, and death occurred in 124 patients, or 
42 per cent; 40 (13.5-per cent) of these died within 90 
days postopera-ively. Of these 296 patients, 196 pa- 
tients had-exenterations for recurrent carcinoma of the 
cervix and death occurred in 83, or 42 per cent (Table 
VIII). Of those 296 patients who had exenterations 
and have died from recurrent cancer, 7 per cent died 
within six months; 35 per cent within 12 months; and 
60 per cent, witain 24 months. The greatest number of 
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Table VIII. Survival analysis 





Patients 


Living 99 33.4 
Dead : 
‘Recurrent cancer - , . 124 42 
Postoperative* Complications 40 13.5 
Other causes 16 5.4 
Unknown 10 3.2 
Lost to Follow-up 2 6 
Complications 5 14 
Total . 296 


*Within 90 days postoperatively or during hospitalization. 


deaths due to cancer occurred during postoperative 
intervals of six and 12 months. In a group of 14 pa- 
tients, 11 per cent died of recurrent cancer after five 
years, and six of these 14 patients lived beyond eight 
years. The cumulative five-year survival rate for 296 


. patients including deaths from all causes against sur- 


vival was 42.1 per cent; when only deaths from can- 
cer were included, it. was 56.6 per ‘cent. Respective 
percentages for 196 patients with recurrent cancer 
of the cervix were 33.8 and 48.3 per cent. 


Comment 

The success of pelvic exenteration for control of 
gynecologic cancer, often recurrent, compares fa- 
vorably with that of other operations performed as the 
first treatment of cancer at other body sites. While 
there is still a high risk associated with the exentera- 
tion, safety has improved, rehabilitation is more com- 
plete, and there is a good prospect that technical im- 
provement currently employed? will produce more 
favorable results. Patients with different prognostic 
factors were grouped. Therefore, conclusions were 
general. Colonic cancer, vulvar cancer, and cervical 
cancer have different patterns of spread and the sig- 
nificance of lymph node metastases is also different. 
Ideally the study group should be large enough to 
analyze each patient separately. Perhaps the poor 
showing of lymphadenectomy was because mast pa- 
tients. had already received high-dosage irradiation. 
We know from previous experience that the thera- 
peutic value of pelvic lymphadenectomy after irradia- 


tion 1s less effective than when 2 is used as the first 


treatment in cancer of the cervix? 
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Discussion 


DR. RICHARD F. MATTINGLY, Milwaukee, Wisconsin. 
It has been 30 years since the pelvic exenteration was 
introduced in this country for the treatment of 
gynecologic malignancies by Brunschwig’ in 1948. The 
initial 10 years’ experience with these procedures was 


associated with such high operative morbidity and 


mortality rates that few clinics adopted this method of 
treating recurrent cervical carcinoma at that time. 

This report includes the entire clinical experience 
with pelvic exenterations at the M. D. Anderson Hospi- 
tal over the past 21 years since the initiation of these 
procedures in that clinic in 1955. One notes with inter- 
est that it was nearly 10 years since the initial reports of 
this procedure appeared in the literature until this op- 
eration was used in their clinic. Their experience with 
296 exenterations represents the largest single series of 
cases since Brunschwig's" earlier report on 535 cases 
from the Memorial Hospital in 1965. The authors can, 
therefore, speak with some authority on the subject, as 
few institutions have sufficient data to challenge this 
work. 

‘I should like to comment briefly on three aspects of 
this study that represent the crux of the surgical prob- 
lems: (1) the selection of cases, (2) the management of 
the pelvic nodes at the time of exenteration, and (3) the 
complications of the procedure. 

The authors define the indications for pelvic exent- 
eration as essentially those cases with a centrally 
confined tumor, mostly cervical lesions, and usually 
those that have failed to respond to pelvic irradiation. 
Declining use of this procedure for the primary treat- 
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ment of cervical cancer which has extended into the 
bladder base is in line with other reports on the subject. 
However, recent data from the M. D. Anderson Hospi- 
tal by Jampolis and Associates? suggest that the pelvis is 
an infrequent site of irradiation treatment failure and 
that most recurrences of Stage I and Stage II cervical 
carcinoma are located in extrapelvic sites at the time of 
death from this disease. We would be interested to 
know the operability rate of these cases. In our own 
clinic, only 40 to 50 per cent of cases in which explora- 
tion is performed for recurrent cervical carcinoma are 
found to be suitable for exenteration. We would also be 
interested to know if the para-aortic nodes are sampled 
or completely removed for detection of microscopic 
metastases prior to initiation of the operation. 

With the improvement in radiotherapeutic technol- 
ogy such as is present in most cancer centers today, the 
number of central recurrences of cervical cancer is be- 
coming progressively fewer. In comparing the number 
of cases with the length of time of this study, it becomes 
obvious that the distribution of 296 cases over 21 years, 
or 252 months, represents approximately one case for 
each month of the study period. Recognizing that the 
procedure was used far more frequently in the first 
decade of this study than in the last, I would be in- 
terested to know the frequency of use of this operation 
during the past five years. This information is ex- 
tremely i important in redefining the current role ofWhis 
procedure in the surgical armamentarium. for 
gynecologic cancer. If one of the more active cancer 
centers in this country, such as the M. D. Anderson 
Hospital, performs less than one pelvic exenteration * 
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Table I. Prognosis with respect to the status of pelvic nodes at the time of pelvic exenteration 





Negative nodes Positive nodes 
Total No. 
Barber and Jones (1971) 263 166 17.4 5.1 
Creasman and Rutledge (1975) 43 29 27.0 i 14.0 
Symmonds and associates (1975) 198 139 39.0 59 13.0 
Morley and Lindenauer (1976) 54 45 78.0 (2 yr.) 9 0.0 


From Mattingly, R. F.: Pelvic exenteration, in Te Linde, R. W., editor: VPEA SY RECOORY ed. 5, Philadelphia, 1977, J. B. 
Lippincott Company. 


Table II. Five-year survival and operative mortality rates with pelvic exenteration 


. Total No. of patients Surgical mortality rate (%) 5 yr. survival (96) 





Dargent (France) 1957 83 31.3 26.0 
Smith (National Cancer Institute) 1963 71 8.4 15.5 
Parsons (Boston) 1964 112 14.2 21.4 
Brunschwig (New York) 1965 535 16.0 20. 
Rutledge (Texas) 1965 108 | 16.6 28.7 
Kiselow (St. Louis) 1967 207 (54*) 8.0 (1.8*) 35.0 
Symmonds (Mayo Clinic) 1968 118 12.0 26.0 
Ketcham (National Cancer Institute) 1970 1621 7.4 38.0 
Brunschwig (New York) 1970 225 8.0 19.3 
Symmonds (Mayo Clinic) 1975 198 (1021) , 8.1 (3.01) 33.0 
Rutledge (Texas) 1977 296 13.5 42.1 





From Mattingly, R. F.: Pelvic exenteration, in Te Linde, R. W., editor: Operative Gynecology, ed. 5, Philadelphia, 1977, J. B. 
Lippincott Company. 

*1960 to 1965. 

tIncludes 65 cases treated by primary exenteration. 

$1963 to 1971. 


per month, the use of this procedure in the treatment procedure as palliation, as it usually takes six months 
of gynecologic cancer would seem to be quite limited. for a patient to recover from this type of extensive 
Symmonds and associates’ reported 198 exenterations operation. If the operation is unsuccessful, the patient 
from the Mayo Clinic over a similar period of 21 years, must spend the last six months of her life dying from 
from 1950 to 1971, for an average of one exenteration persistent disease. 
every six weeks or longer. The question may be legiti- The management of the pelvic lymph nodes at the 
mately asked as to how one can maintain one's surgical time of exenteration remains a surgical dilemma. Dr. 
expertise for this procedure in a clinic smaller than Rutledge presents conflicting data on this question. Al- 
these two institutions. Indeed, how many gynecologic though he states that a pelvic lymphadenectomy is an 
surgeons remain adept at performing this procedure integral part of the exenteration operation, he reports 
and what is the minimum number of cases that a only two long-term survivals (seven and 20 years) 
gynecologic oncologist should do on a continuing basis among 30 cases of recurrent cervical or vaginal car- 
to maintain his skills? More important, is the place for cinoma with positive pelvic nodes. A previous report 
this procedure in modern gynecology becoming re- from his clinic by Creasman and Rutledge* emphasized 
latively restricted with the current advancement in the poor prognosis when multiple nodes were positive 
radiotherapy techniques? i for metastatic disease. This fact has been documented 
In the selection of the operative case, we are in com- in many studies, although the reported five-year cure 
plete agreemert with the authors that the final decision rate for such cases does vary between 0 and 15 per cent 
must rest with the anatomic findings at the time of (Table 1). We would, therefore, ask the authors if it is 
exploratory laparotomy. In this regard, we consider reasonable to take the necessary time and operative 
the laparotomy as an integral part of a tumor evalua- risks to perform a pelvic lymphadenectomy in a previ- 
tion. We have aad limited success in accurately differ- ously irradiated pelvis. What would be the recom- 
entiating ligneous induration of the pelvis following mended adjunctive treatment for such patients with 
mggavoltage radiotherapy from possible recurrent positive pelvic nodes, and would these patients fare as 
cancer. Only after biopsy and frozen-section study of well without lymphadenectomy? 
» all anatomically suspicious areas of the pelvis can one - In reviewing the postoperative complications of this 
decide if the case 1s operable or inoperable. We are also series of exenterations, one is struck with the similarity 
* in complete agreement that there is no place for this of serious urinary and intestinal problems to those re- 
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ported in other series. One wonders if the incidence of 
urinary fistulas (15 per cent) would have been reduced 
if the posterior exenteration had been replaced with 
total exenteration in a previously irradiated pelvis. 
Were the urinary fistulas primarily related to the uri- 
nary conduit or did they occur in the retained bladder 
or pelvic ureters? We are impressed with the improve- 
ment in the operative mortality rate with this operation 
as reported in this study. In our experience as well as 
that of other clinics, a marked decrease in the operative 
mortality rate of this procedure to within 3 to 5 per 
cent of the cases has been observed due to the recent 
advances in the life-support mechanisms that have 
been developed during the past decade (Table II). 
similarly, of the 55 cases (18 per cent) of sepsis follow- 
ing exenteration, were prophylactic antibiotics used 
routinely prior to and following operation? The low 
incidence of intestinal fistulas (5 per cent) provides 
clear evidence that there has been adequate 
peritonealization of the denuded pelvic floor with the 
recent use of the omental graft. This technique has 
proved to be a most effective means of avoiding intesti- 
nal obstruction and fistula formation. Way has utilized 
the peritoneal sac technique by approximating the 
peritoneum of the anterior abdominal wall with the 
posterior peritoneum, which he achieves through a low 
transverse abdominal incision. 

Although time and clinical experience have been 
sufficient since the initial reports of the use of pelvic 
exenteration in the -treatment of gynecologic malig- 
nancy, the recent advances in the surgical and 
radiotherapeutic management of cervical cancer have 
relegated this exenterative operation to infrequent use. 
With this swing of the pendulum toward a more limited 
and highly selected group of cases for this procedure, it 
is evident that its use should be confined to cancer cen- 
ters in regionally defined areas and that only those 
gynecologists with extensive surgical experience in ul- 
traradical pelvic surgery should be responsible for its 
use in a decreasing group of surgical candidates. 
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DR. RUTLEDGE (Closing). With modern irradiation | 


therapy, fewer patients treated initially with these im- 
proved methods are suitable candidates for exentera- 
tion if tney develop recurrence. Most of the patients 
come from the smaller therapy centers, for they are 
reluctant to give full-dose irradiation therapy and 
there are central recurrences. 


Gradually I think the operation for recurrent cancer 


will decline even more. The operability incidence when 
we first started performing the operation was not over 
25 per cent; I would guess that currently 60 per cent of 
the patients are suitable for operation at the time of the 
laparotomy. 

Some of the better patient selections can be credited 
to lymphangiography which we value. Preoperative 
percutaneous lymph node biopsies aid. 

As to how we obtain aortic lymph node samples, we 


. do not completely dissect the node but take a block of 


node containing a tissue section that extends from the 
common iliac vessels up to the renal vessel. These are 
submitted for frozen-section study. This is routine— 
one of the earlier steps of deciding operability. 

What are we accomplishing with the lymph node dis- 
section? Obviously very little when we know that the 
nodes are positive by clinical appearance. 

. We do not know what we are accomplishing for those 
patients with subclinical metastasis that we do not rec- 
ognize. 

I believe: we should continue to perform lym- 
phadenectomy. 

Perhaps, also, the node neon gives us prognostic 
information that we would not otherwise have; this 
could be useful if adjunctive chemotherapy is given 
where there is great risk of recurrence. We will give 
postoperative x-ray therapy to localized nodes or meta- 
static sites if they are outside the area previously ir- 
radiated. 

You are quite right—the posterior exenteration 
often leads to a dysfunctional bladder with óverflowing 
continency. . 

We have taken a very generous definition of 
postoperative mortality rate. For the whole study it was 
13.5 per cent within 90 days, or the duration of the 
hospitalization. It is currently well below 5 per cent. 

Who should do the operation? I think that, as you 
have very well pointed out, the infrequency of this pro- 


cedure, even in a cancer center, keeps us with at least . 


one patient in the hospital at all times because the re- 
covery seems to occupy one month or six weeks. In 
the smaller cancer centers I do not see how tQey 
can possibly manage well these very complicated 


postoperative problems, and I think it is a big misfake, 


for anyone other than those who are doing exentera- 
tions frequently to attempt them. 
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matic. Many theories have b en postulated. ii 

The cause of metaplasia i in this area has been attrib- 
uted to a variety of phenomena such as irritations, in 
fections, hormonal stimulation, and, most recently, to : 
pH changes." The suggested list of potential cells from 
which the metaplastic epithelium arises is overwhelm- : 
ing, as are the theories regarding their. origin. They 
have been attributed not only to an overgro owth from 
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Fig. 1. View with low-power SEM of surface of endocervix, 
showing mixture of ciliated cells among more predominant 
secretory cells. (Original magnification x1,400.) 


neighboring vaginal squamous epithelial cells" but also 
to a long list of other cells as well, for instance, pro- 
genitor cells, reserve cells, stem cells, prosoplastic 
subcolumnar basal cells, and 
stromal cells. 

The histogenesis of metaplasia and the source of the 
cells from which this epithelium arises are discussed 
here because of their importance in relation to the sub- 
sequent consideration of the development of cervical 
squamous cell carcinoma. Renewed interest in this sub- 


subcylindric cells, 


ject has gained momentum because of the renewed 
popularity of colposcopy which allows direct observa- 
tions of these dynamic processes. 

It is generally acknowledged that invasive squamous 
- cell carcinoma of the cervix and its precursors, in- 
traepithelial carcinoma and severe dysplasia, arise in 
the zone of the metaplastically converted squamous cell 
epithelium, the so-called transition zone (T zone) as 
designated by the colposcopists. This. suggests a re- 
lationship between metaplasia and squamous cell car- 
cinoma and particularly its precursors. Therefore, it 
follows somewhat logically that the cells which give rise 
to the metaplastic squamous epithelium may also be 
those which contribute to cervical cancer. It is interest- 
ing to note that almost all the recent investigators who 
were interested in the histogenesis and origin of in- 
traepithelial carcinoma, regardless of their particular 
theory, generally came to the same conclusion, namely, 
that the cell of origin of squamous metaplasia is the 
same as that of cervical squamous neoplasia. 
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Both Meyer"? and Schiller? follow the concept that 
the squamous epithelium that replaces columnar epi- 
thelium comes from the basal cells of the adjacent 
squamous epithelium and similarly that the in- 
traepithelial carcinoma of the cervix also arises in this 
epithelium and spreads likewise in an overgliding fash- 
ion onto adjacent areas. 


On the other hand, Fluhmann’® considers metaplasia B 
a prosoplasie condition and believes that the cells arise 
from certain “subcolumnar cells of prosoplasia" and, as. 
these subcolumnar cells evolve into the various stages 


of prosoplasia, they manifest neoplastic changes until a 
preinvasive carcinoma exists. however, 
suggests that the subcolumnar prosoplasia cells may 


Fluhmann, 


arise directly from dividing columnar cells. 

Coppleson and Reid" in a similar vein conclude that 
the cells of metaplasia arise under certain pH changes 
from special underlying stromal cells of the cervix and 
that under certain mutagenic influences these same 
stromal cells are converted to the cells of squamous 
intraepithelial carcinoma. 

It is of interest to note that in the discusion of a 
paper dealing with a similar subject Dr. Howard Jones 
was prompted to state, “It is remarkable to contemplate 
that in September of 1974 there is no agreement on the 
predecessor cell of the much studied epidermoid 
cancer of the cervix.” 

For many years the nuclear deoxyribonucleic acid of 
the cancer cell kept investigators wholly occupied. It is 
only in more recent years that greater. attention has 
been paid to the cell membrane.'* A number of reasons 
are responsible for this new direction. 

First of all, the phenomenon of contact inhibition 
exhibited by benign cells as opposed to malignant cells 
growing in tissue culture has raised the possibility of a 
growth regulation mechanism on cell surfaces. Second, 
the capability of contact carcinogens to convert benign 
cells to malignant ones has given cell membranes a 
greater possible role of participation in such conver- 
sions. Furthermore, the recent demonstration of the 
presence of tumor-specific tissue antigens on cell sur- 
faces and their demonstrable reaction with specific and 
nonspecific antibodies has given further impetus to the 
study of cell membranes. A greater appreciation of the 
biological role played by the surface membrane of the 
cancer cell is obvious. 

Therefore, scanning electron microscopy (SEM), 
which allows the minute inspection of the surface struc- 
tures of the cell, has been widely applied to the study of 
cancer cells. SEM makes it possible to observe struc- 


tural differences between normal and abnormal Jur- : 


faces at both tissue and cellular levels. The reproduc- 


tive tract, including the cervix and vagina, has been + 


s 4 


1 






“Volume 129 
Number 8 


* 








Fig. 2. D ae view Ut Fig 









(Original magnification X 5 5000: 


studied Aiens: with SEM by a. riumber a meo 


thors 5717. 


Purpose 


This study was undertaken to explore the surface — 
ultrastructural characteristics of benign, dysplastic, and 


neoplastic cells of the cervix and similarly to compare 

these with benign and malignant vulvar lesions. Be- 
... cause vulvar epithelium arises from embryonically dif- 
oe  ferentiated squamous cells, so-called native epithelium, 
-it was hoped that a comparison with the cells of squa- 
rous cell carcinomas of the cervix might help to de- 
e: the problem as expressed in the introduction, 
nat is, whether these cells are derived from native 
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ith ristologically proved diag-.. 
| bit dy splasia, intr aepithelial | 
carcinoma, pe invasive cancers were obtained both by | 
biopsy and from surgically removed specimens. Tissue 
from normal areas was similarly obtained and sube 
jected to the same procedures. | 

The tissue obtained was gently sprayed with isotonic... 
saline solution to remove as much blood and mucus ; 
possible. The tissue was then cut into appropriate sma 
sections, adequately oriented, and, wherever possible, 
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Fig. 3. Low-power view of squamous epithelium of cervix. 


Cells are flat, polygonal, and interdigitating. (Original mag: 


nification xl ,200.) 


divided ins two segments, one of which was fixed in 
cold 2.5 per cent cacodylate-buffered glutaraldehyde 
solution. Glutaraldehyde fixation was maintained at 4? 
C. until processed. The other half was fixed in 10 per 
cent formalin. ^ 
Glutaraldehyde-fixed specimens were prepared for 
SEM by dehy dration in an ascending series of acetone 


concentrations followed by critical-point drying in car- 
bon dioxide. 


Results 


SEM allowed for the examination of wide areas of 
the cervical tissue, consisting of different epithelial 
types, and made it possible to study the interrelation- 
ships of one to the other. 

The view of the cervix at low- -power SEM reveals a 
variegated pattern, beginning with the columnar sur- 
face of the endocervix above and ending with the 
smooth squamous epithelium of the upper vagina be- 
low. In the area between these two homogeneous 
patterns there is a transitional area, heterologously 
composed of different cell types as well as mixed di- 
vergent characteristics within the same cell type. 

From the endocervix inferiorly to the squa- 
mocolumnar junction and beyond to the portio vag- 
inalis of the cervix, an undulating polypoid surface 
covered with columnar cells proceeds to a flatter, 
smoother surface covered with squamous epithelial 











Am. J. Obstet. Gynecol. 


cells which contain occasional pits that are openings 


into cryptlike structures with residual gland openings 


and then beyond to a flat surface completely covered 


with squamous epithelium. 
Appearance of the columnar cells of the endocervix 
at SEM. High-power magnification of the cells of the 


 endocervix by SEM reveals two types of cells. The pre- 


dominant cell is uniformly round in appearance from 
above with a domed surface and is covered with mi- 


crovilli processes which project intraluminally from. 


the surface. They also have well-demarcated borders, 
giving what has been referred to as a cobblestone ap- 
pearance (Fig. 1). On cross section they are long, 
thin, and closely packed and show the microvillous 
processes only on the surface. | 

Intermittently dispersed at random are cells whose 
surfaces appear above the others and in distinction are 
covered with ciliated processes (Fig. 2). There is a rela- 
tive decrease in these ciliated cells as the .squamocol- 
umnar junction is approached. None is seen on the 
ectocervix. 

Appearance of the squamous epithelium of the cer- 
vix at SEM. The appearance with the high-power 
magnification of SEM of squamous epithelial cells of 
the lower vagina and vulva and fully matured meta- 
plastically converted cells over the cervix are quite 
similar. The cells are flat and polygonal in shape 
with well-defined, raised, interdigiting borders ma 
resemble a mosaic-like pattern and at times have a. 
shingle-roofed appearance (Fig. 3). The surfaces are 
distinctively marked by raised microridges running 
irregularly and anastomosing in a pattern not unlike 
that of fingerprints (Fig. 4). 

Appearance of the cells in the area of active meta- 
plasia at SEM. In the area generally acknowledged as 
the T zone, there are cells whose surface pattern com- 


pletely resembles neither the glandular nor the squa- 


mous category. These are the cells in the active phase 
of metaplasia. There is a time in this process when the 
epithelial cells are neither fully columnar: nor squa- 
mous. The high-power magnification by SEM reveals 
patches of these cells which can best be described in 
relative degrees of transition from one type to the 
other. 

'The surface contour is somewhat undulating (Fig. 5). 
In the valleys most of the cells appear almost entirely 
columnar whereas on the top of the ridges the cells are 
flatter and in appearance more like the squamous 
epithelial cells. In between there are multifocal islands 
or patches of cells with characteristics partly attributa- 
ble to each specific cell type, showing relative degfees, 
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of gradation of these features. The surfaces of the flat- Bd 


ter cells are more likely to be ridged whereas the cells . 
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Fig. 4. High-power view of surface of cells in Fig. 3. The cell surface shows the fine pattern of 
microridges typical of squamous epithelial cells. (Origiral magnification x 10,000.) 








Fig. 5. Low-power magnification of view with SEM of the 


undulating surface of the T zone of the cervix. Squamous Fig. 6. Higher-power view of an area shown in Fig. 5, showing 
metaplasia is more active on the top of the ridges. The small- cels in various stages of metaplasia. Most cells are flattened 
er, rounder columnar cells are noted in the lower parts. (Orig- and for the most part covered by microridges. Some cells still 
ind] magnification x 150.) show microvilli surfaces. (Original magnification x 1,100.) 
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Fig. 7. High-magnification view of cells in metaplastic conversion. Some cells which are not yet 
completely differentiated show both microvilli and microridges. (Original magnification x 2,000.) 








Fig. 8. Low-power view with SEM of transition zone. 


openings typical of T zone are noted. (x65.) 


which are smaller in diameter, rounder, and more 
demarcated from each other are more likely to have 
microvillous processes over their surfaces with oc- 
casional mucin droplets oozing from the surface. In 
the islands with the flattened cells, these are generally 
: with straighter, 





polygonal in shape and irregular in si 
more raised, and better-defined borders (Fig. 6). 





Surface is covered with squamous cells but crypt 


Occasionally tongues of cells are seen which have 
both types of features present within one cell (Fig. 
7). Study of these cells by both light and electron mi- 





> 


croscopy reveals the following descriptive changes 
in these dynamic cells that are undergoing active 
* 


metaplasia. 
The columnar cells become gradually shorter, wider, 
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Fig. 9. Cells seen in an area of mild dysplasia of the cervix. Nuclear prominences in the center of the 
cells is noted. Appearance is similar to that seen with dysplasia of the vulva. (x2,400.) 


and more cuboidal. Eventually they flatten out. At first 
they crowd each other and pile up but eventually flat- 
ten into layers of cells. As they do so, the surface pro- 
cesses, that is, the microvilli, become shorter and 
blunter. Eventually they seem to flatten out on the sur- 
face as microridges. At first the mucin droplets in the 
cytoplasm become dispersed, then the vacuoles gradu- 
ally disappear and eventually at the flat-cell stage are 
completely gone. The process of metaplasia seems to 
begin on the top of the ridges and gradually spreads to 
the adjoining valleys. Occasionally deep crypts of col- 
umnar lined cells remain surrounded by the process 
which almost converges on all sides to obliterate the 
small opening of the crypt at the surface. These round 
holes give the classic appearance of the T zone on col- 
poscopic examination. Mucin escapes from these cells 
through this hole at the surface (Fig. 8). 

Appearance of the cells found in an area of 
dysplasia at SEM. At low-power magnification, mildly 


to moderately dysplastic cells are similar to squamous . . 

M Fig. 10. Appearance of cells in an area of moderate dysplasia. 
pA i E Note the cells are more rounded and thicker and some of the 
demarcated by overlying edges and differ primarily in cells are beginning to show microvilli. (Original mag- 


only one feature. The flatness is interrupted by nification x 1,200.) 


cells in appearance. They are flat, polygonal, and well 
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. 
Fig. 12. High-power magnification of cells in Fig. 11 to illustrate the blunted microvilli somewhat 
similar to those seen on columnar cells of the cervix. (Original magnification x 12,500.) 
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Fig. 13. An area of invasive squamous cell carcinoma of cervix. Note complete disorganization and 
variation in size and shape of cells. (Original magnification x1,400.) 


rounded central and prominently raised areas which 
on cross section are histologically shown to be the 
plump nuclei of the cells (Fig. 9). 

In areas of greater dysplasia the cells become more 
humped, rounded, and more irregular in size and 
shape. The microridges, which in areas of mild 
dysplasia maintain their squamous appearance, tend to 
be more raised and less continuous and seem to stand 
up more. Occasional cells in which microridges | are in- 
terspersed with microvilli on the same cell are seen 
(Fig. 10). 


Appearance of carcinoma in situ cells at SEM. At 


low power a greater disorganization is noted. Indi- 


vidual cells are more rounded, are of irregular sizes 
and shapes, and have more demarcated edges (Fig. 11). 
Microridges are not seen; instead the surfaces are cov- 
ered with blunted microvillous processes that are much 
shorter and much less delicate than those found on 
normal columnar cells (Fig. 12). 

Appearance of invasive carcinoma at SEM. Total 
disorganization is the hallmark of these lesions, 
marked by great discrepancies in shape and great vari- 
auon in size of individual cells. Some cells are two to 
three times the size of others. The surfaces are gen- 


erally more rounded and covered with numerous mi- 
cróvilli, blunted, and coarse in appearance (Figs. 13 


to 15). A number of cells contain distinctive holes. 


> 
























Fig. 14. View of surface of invasive squamous cell carcinoma 
of cervix at SEM. Appearance is somewhat similar to that of 
cells seen in Fig. 7. (Original magnification x 2,200) 


Appearance of the squamous epithelium at the in- - 
troitus of the vagina at SEM. The appearances of the 
normal epithelium of the lower vagina and the . 
epidermis of the vulva at SEM are quite similar and. 
resemble the epithelium seen over the ectocervix. The 
cells are flat, generally uniform in size, but polygonalin 
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Fig. 15. High-power view of cells in Fig. 14, showing surface character of blunted microvilli. 


(x12,500.) 


shape, ranging from rhomboid to rectangular with 
straight edges and overlapping each other like a shin- 
gled roof. The surfaces are covered with distinctive mi- 
croridges similar to those seen on the cervix. 

The appearance of dysplastic epithelium on the 
vulva at SEM is not unlike that noted for dysplastic cells 
on the cervix. The cells are more rounded because of 
the centrally located raised nuclear masses. In the more 
dysplastic areas the cells lose their uniformity and vary 
more in size and shape. However, the surfaces main- 
tain their microridges. 

Appearance of the cells of squamous carcinoma of 
the vulva at SEM. Within an area of carcinoma in situ 
the epithelium demonstrates a loss of some of its orga- 
nization. Greater disparity in size and shape of cells 
occurs. The rounded appearance becomes more 
marked and the cells lose their straight-edged borders, 
appearing more round. Cell-to-cell demarcation is 
more prominent and no overlapping is seen. The mi- 
croridges are less distinct, have less elaborate patterns, 


and are further separated from each other (Figs. 16 
and 17). 

The appearance of an area of invasive carcinoma at 
SEM is quite distinct from the normal but also com- 
pletely different from that seen with cervical cancer. 
Similarly complete disorganization is noted but the 
cells are larger in general vet vary greatly in size and 
shape. The cells have a distinctive humped appear- 
ance, raised in the center and sloping off to the sides 
where they meet each other without connections. The 
central humped appearance gives some cells the 
configuration of a bullseye target. The microridges are 
widely separated and less distinct and give a wrinkled, 
creased effect rather than the typical fingerprint ap- 
pearance of the normal cells. There is a generally flat- 
ter over-all configuration of the cells and a smoother 
surface. The holes seen in cervical cancer cells are not 
as prominent here. In some areas the cell surfaces give 
the impression that they are disintegrating by breaking 
up into tiny balllike structures (Figs. 18 to 20). 
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Fig. 16. The junction area of a carcinoma in situ and invasive 
squamous cell carcinoma of the vulva as seen at SEM. The 
area in the foreground is the intraepithelial lesion and the 
upper left area shows the change to invasive carcinoma. (Orig- 
inal magnification x100.) 








Comment | 
Fig. 17. High magnification of cells diagnosed as carcinoma in 
P situ of the vulva. Compare with Figs. 11 and 12. (Original 
surfaces of squamous cell carcinomas in two different magnification x1,500.) - 





The distinctively different appearance of the cell 


anatomic sites raises the question of their primary cell 
of origin. The squamous epithelium of the vulva and 
lower vagina are so-called native epithelium, meaning 
that they were embryologically differentiated from the 
primary ectodermal and endodermal layers, re- 
spectively, of the very early differentiated three-cell- 
layer embryo. 

On the other hand, the squamous epithelium of the 
T zone of the ectocervix develops after puberty. The 
impetus for such change is still somewhat conjectural, 
but hormone-responsible pH changes are known to 
elicit the process of metaplasia. There is general 
agreement now that they arise in situ and do not grow 
in from the neighboring squamous epithelium as 
might be expected following traumatic ulcera- 
uon of the epithelium by the process of epitheliali- 
zation. 





The question of the cell of origin is thus limited to 
either the columnar cells on one side or the basal cells 


i ie Fig. 18. Low-power magnification of view at SEM of another 
of the squamous epithelium on the other side or to a 


squamous cell carcinoma of the vulva. Two hair shafts are 
third altogether different cell present within the area. noted in the involved area. (Original magnification x100.) 
The latter alternative has been the most popular and 


has been labeled by a variety of names, depending on into either squamous epithelium or columnar epithe- 
the particular theory of modus operandi, but has most lum. It then follows that the neoplastic cell of squa- 
often been labeled as a "reserve cell." This in essence mous cell carcinoma stems from this same cell. 

means there are undifferentiated or bipotential resting The technique of SEM allows us to examine histolog- 


cells present which under the proper stimulus develop ically relatively large areas of tissue, to determine their 
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Fig. 19. High-magnification view of a squamous carcinoma cell. Note the lack of microvilli here in 
contrast to those associated with cervical cancer cells. The bulges represent nuclear content. Com- 
pare with Figs. 14 and 15. (Original magnification x 4,500.) 


topography, to select specific cells within the area for 
minute inspection of their surfaces, and then to re- 
examine these areas by conventional histology with the 
use of hematoxylin and eosin, thus allowing a study not 
previously possible of the interrelationship of the vari- 
ous cell types. This study confirms the fact that this 
. technique allows positive identification of benign 
squamous and glandular epithelium of the cervix as 
well as areas of active metaplasia on the cervix. Also 
with SEM the diagnoses of invasive adenocarcinoma 


and squamous cell carcinoma and the differentiation of 


dysplasia and carcinoma in situ can be made with great 
accuracy. | E 

This study further illustrates the development of 
squamous metaplasia in its various stages and strongly 
suggests that the cell of origin of both squamous meta- 
plasia and squamous neoplasia is the secretory colum- 
nar cell of the endocervix. 

In the process of benign squamous metaplasia the 
columnar cell in stages is altered in histologic configu- 
ration and is flattened out. Its cytoplasmic. mucin 
production ceases and the microvillous processes of the 


surface membrane are converted to the microridges of 


the matured squamous cell. 


On the other hand, the severely dysplastic cells of 
squamous neoplasia and carcinoma in situ of the cervix 
do not arise from fully matured or embryologically dif- 
ferentiated squamous cells but rather result from fail- 
ure of immature columnar cells to differentiate fully. 
The histologic squamous carcinoma cell, in its failure to 
differentiate fully, retains certain characteristics of its 
mother stem cell, the secretory columnar cell of the 
cervix. Thus, the microvilli of these cells are not re- 
placed bv the microridges of the squamoid cell but re- 
tain a resemblance in appearance, though somewhat 
altered, to the microvilli. A strong resemblance is noted 
between the characteristics of the cells actively under- 
going metaplastia and those of squamous neoplasia 
and carcinoma in situ. So strong are the similarities and 
so subtle the differences that great credence is given to 
the hypothesis that squamous neoplastic cells and 
metaplastic cells both arise from secretory columnar 
cells of the cervix. Similar findings have been described 
by studying smears and tissue culture!* ?? characteris- 
tics of benign and neoplastic cervical epithelium. 

Further justification for such a conclusion is based on 
the different appearance at SEM of the surface ukra- 


structure of the cancer cells of the vulva. The distinc- nw 
* 
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Fig. 20. Another squamous cancer cell of the vulva. Note the loss of the fine microridging and the 
creased, wrinkled appearance of the surface and the lack of microvilli here but seen with squamous 
cell carcinomas of the cervix. Compare with Figs, 14 and 15. (Original magnification x7,500.) 
tive difference from the cancer cells of the cervix native or embryologically derived epithelial cells, thus ^. 
gives further credence to the theory that this cancer presenting a surface much more compatible with a 
originates from completely. different stem | cells. keratinizing epithelium. 


Here the cancer cells retain their resemblance to their 
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pletely developed along 1 
- entirely possible that : 
direction, squamous. features de 
tic cell results. It seems less likely to me that fully dif- 
ferentiated secretory cells regularly “dedifferentiate” 
and develop anaplastically along other lines. There is a 
consensus that cervical intraepithelial neoplasia does 
. not arise in fully differentiated squamous cells; it seems 
.. equally unlikely that fully differentiated columnar cells 
are the immediate precursors of metaplastic or dysplas- 
tic elements. If, however, the cell to which Dr. Sherman 
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ie has not peer ad lo- 
cated, although normally it. is: probably somewhere 
within the cervical canal. Even more uncertainty sur- 
rounds the origin of the vagina, particularly its epithe- 
lium. Alleged sources include the mesonephric ducts, 
paramesonephric. ducts, and MUSESDIUM sinus, in vari- 
ous combinations. ` | | pm 
The epithelium of the lowermost end of! n. 
uterovaginal canal proliferates to form: the | vaginal | 
cord, which is soon joined by bilateral upgrowths of 
pale-staining cells from the uterovaginal sinus epithe- 
lium, sinovaginal bulbs, or dorsolateral projections 
The union of the vaginal cord and the dinovapinab We 
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bulbs results in the formation of the vaginal plate, 
which gradually acquires a lumen. The histogenetic 
controversy to which Dr. Sherman alludes focuses 


mainly on the origin of the cells composing the vaginal 
plate—whether endodermal (urogenital sinus), meso- | 
dermal (paramesonephric, mesonéphric,. or both), or > 
^. neoplasia. 


a combination of endodermal and mesodermal struc- 
tures. 

The concept that the epithelium of the vagina is de- 
rived entirely from the urogenital sinus has gained 
greater acceptarce in recent years. 
provided by studies of the respónse of the tissue to 


hormones, particularly estrogens. The possibility re-- 


mains, nevertheless, that the vaginal epithelium is de- 
rived from the paramesonephric ducts and later re- 
placed by cells from the urogenital sinus. A variant of 
this concept maintains that the upper four fifths of the 
vagina may be derived from the. paramesonephric 
ducts and the lower fifth from the- urogenital sinus. 


Evidence that is difficult to reconcile with this concept: 


is provided by the enzymatic patterns of the vaginal 
plate, which resemble those of the mesonephric ducts 
rather than the paramesonephric ducts or urogenital 
sinus. I assume Dr. Sherman agrees that SEM has little 
to contribute to this histogenetic controversy. . : 
. -These problems of:developmental biology are 


theoretically fasc:nating, clinically .relevarit, and fun- 
damentally unsolved. Studies like those of. Dr. Sher-- 
man, if interpreted critically in conjunction with more 
dynamic techniques, are likely to advance our knowl-: 


‘edge of this fielc. Dr. Sherman has done anatomists 


and clinicians a service in calling attention to the need 
for further work in this important area. 
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DR. GEORGE D. WILBANKS, Chicago, Illinois. The 


human lower reproductive tract, described as the seat 


of man's joys and sorrows, offers a unique opportunity ' 


to study human physiology and carcinogenesis. The 


area is readily accessible to visual inspection at varying 


levels of magnification in vivo with the colposcope and. 


'colpomicroscope. to cell sampling without disturbing 


the physiology bv the Papanicolaou technique, and to 
simple and repeated tissue sampling by biopsy for 
evaluation at all levels of magnification. (ie. light mi- 
croscopy, transmission. electron microscopy, SEM; 


Kal etc.) and by many different ewes techniques (i.e. 


Evidence .is 


' 
e : . 
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deoxyribonucleic acid, chromosomes, antibodies, en- 
zymes, etc.). : 

Dr. Sherman has attempted to answer certain ques- 
tions (or confirm certain hypotheses) concerning the 
development of the T zone of the cervix and the rela- 


. tion of this physiologic phenomenon to ary cervical. 


He has confirmed the findings of others * that in- 
deed the surface of the metaplastic cells of the T zone 


-have some of the characteristics of the columnar cells 


of the endocervix. The surface of the cells-of cervical 


intraepithelial neoplasia, i.e., dysplasia and carcinoma 


- 


in situ, are different from thé cells of the normal ec- 


.. tocervix or the T zone. This goes along with the theory 


that cervical malignancies arise from a cell in the en- 
docervix that has thé potential to differentiate as-either 
a columnar or a squamous cell. This fits nicely into the 


epidemiologic data which indicate that certain car- 
. cinogenic factors are present in the cervices of women 
at the time of the most active squamous metaplasia, i.e., 


immediately'after menarche, during pregnancy, and 


` immediately post partum. Would Dr. Sherman like to 
' ` speculates to the location of these totipotential cells? I 


find it difficult to conceive that a mature columnar cell 


. transforms into a squamous epithelial cell. 


I? have shown somewhat similar surface changes in 
cells from the human cervix grown in tissue culture. 
The actively growing normal epithelial cells have very 
regular microvilli on the surface, while those that are 


inactive and appear to be differentiated have a smooth 
- . Surface. This difference from the in vivo state probably 


results from the single layer of cells present in tissue 
culture and the lack of surrounding cells to need the 
microridges for adhesion. Also, the sterile culture 
medium in the flask is quite different from the in- 


fected, acid vaginal secretions. We have not examined 


cells from the vulva in tissue culture’ but would 


‘speculate that the active cells might have the same ap- 
‘pearance. The cells from cervical intraepithelial neo- 


plasia have bizarre, irregular microvilli. Interestingly, 


. normal cervical cells infested with herpesvirus type 2 


. also have long, irregular microvilli. Fink has shown 


. somewhat similar changes in herpes-infected organ 


cultures'of the cervix.? I would like to ask Dr. Sherman : 
if he has examined the changes of the cervix of any 
patient with herpes with the use of SEM? 

Jordan and Singer? commented that the surface of 
some of the normal cells adjacent to areas of cervical 
intraepithelial neoplasia in patients may have some of 
the surface characteristics of malignancy. Has Dr. 


= Sherman seen this phenomenon and, if so, how would 
_ this change his perception of SEM as an accurate diag- 


nostic method for cervical intraepithelial neoplasia? 
Dr. Sherman has shown that the cell surface of cervi- 


‘cal intraepithelial neoplasia and invasive cervical 
. cancer: i$ quite different from that of vulvar in- 
. traepithelial neoplasia and invasive vulvar cancer. This 


- 


908 Shefman © ` 


again would correspond to the different behavior of 
vulvar neoplasia as compared to that of cervical neo- 
plasia. However, there are many varieties of vulvar 
neoplasia. Some lesions are well differentiated, with 
hyperkeratosis, while others are less differentiated. 
How many patients has Dr. Sherman studied and do 
the characteristic findings illustrated apply to all le- 
sions? 

Dr. Sherman has again demonstrated the usefulness 
of the third dimension of SEM in the study of genital 
diseases. However, additional studies with other tech- 
niques seem necessary to identify the location and na- 
ture of the progenitor cell of the transformation zone 
and cervical intraepithelial neoplasia. 
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DR. J. DONALD WooDRUrtr, Baltimore, Maryland. 
The statement is made that the cells of dysplasia, in- 
traepithelial cancer, and invasive squamous cancer of 
the vulva and cervix, though histologically similar, are 
distinctively different. I personally do not think they 
are histologically similar. We did considerable work 
with epithelial tissues of the vulva and noted that the 
cellular patterns were quite different in most instances. 
Thus, I wonder if there is a histologic difference that 
can be defined by SEM. 

DR. SHERMAN (Closing). Dr. Wynn does bring up a 
very important problem; that further clarification for 
the origin of the vagina related to that of the cervix is 
necessary. Although many textbooks present it as a 
closed subject, I doubt very much that it is. There is 
presently new work being done, both in Sweden and in 
our own laboratories on primates which show that 
there probably is some origin of the epithelium in the 
vagina other than the Müllerian duct and this seems 
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significant. I think, therefore, that this is still open to 
question, and I do not have all of the answers at this 
time. But we are studying the primate embryologically, 
and we hope in the near future we will subject these 
animals to SEM as well and be able to demonstrate 
some of these associations. 

We also were glad to hear Dr. Woodruff's statement 
that the mesonephric duct in the early phase of preg- 
nancy shows a specific hormonal alteration. 

One of the arguments for the fact that the Müllerian 
duct contributes to the upper portion of the vagina is 
the fact that it does respond hormonally, but the fact 
that the mesonephric duct also responds hormonally 
gives some further proof to the possibility, as some 
authors have already described, that some portion of 
the upper vagina, the transition area, is possibly 
mesonephric in origin. But this is still far from being 
concluded. 

We also have examined tissue cultures with SEM and 
have seen some of the same effects that Dr. Wilbanks 
has presented. 

We have not examined tissue infected with herpes- 
virus, though, and I am not sure how I would show 
herpes in this respect, but it would be interesting if we 
could obtain some of these samples. 

Certainly, the pictures Dr. Wilbanks shows, the ones 
that are infected with herpes, begin to look very, very 
similar, with their surface membranes, to those with 
the advanced intraepithelial, severe dysplasia; and the 
carcinoma membranes look very similar to those. 

We have had difficulty in scanning of tissue cultures 
to be absolutely certain whether we are dealing with 
fibrous or epithelial cells. When we get some fibrous 
overgrowth and the cancer cells die out, we cannot be 
sure that what we are scanning is a neoplastic cell. 

Again, to answer the question of Dr. Wilbanks with 
regard to the number of cases involved, this study rep- 
resents 20 early squamous cell carcinomas of the vulva 
that we have examined. 

We have two cases of basal carcinoma that we’ have 
not yet studied. I am not sure what the appearance of 
the basal cell carcinoma will be compared with that of 
the squamous cell. , 
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Homologcus artificial insemination (AIH), with the use of a split-ejaculate technique, was 
performed in 62 couples following a complete infertility investigation. Fifty per cent of all 
men had a sperm count less than 50 million per milliliter and 80 per cent had sperm motility 
less than 50 per cent. More important, 85 per cent of the initial semen samples had greater 
than 40 par cent abnormal forms and liquefaction was delayed beyond 20 minutes in 67 
per cent cf specimen. The pregnancy rate for the 28 women who underwent the prescribed 
course of six or more inseminations was 46.4 per cent; for the group of 60 who received 
split-ejaculate AIH, 21.6 per cent; and for the entire group of 62 couples, 24.2 per cent. In 
the split-e'aculate group 50 per cent of the pregnancies resulted in first-trimester abortions. 
It is suggested that the pregnancy wastage in these couples might be due to male factors. 


(AM. J. OBSTET. GYNECOL. 129: 909,1977.) 


IT IS WELL RECOGNIZED that among infertile 
couples abnormalities of semen are observed in 40 to 
50 per cent of men. With few exceptions the manage- 
ment of male infertility continues to be unsatisfactory 
and unrewarding; therefore, artificial insemination is 
being used with greater frequency as a last-resort ther- 
apy for couples who fail to achieve pregnancy by usual 
therapeutic means. — — 

Donor artificial insemination (AID) results in preg- 
nancy in approximately 70 per cent of cases.’ 
Homologous art-ficial insemination (ATH) 1s usually re- 
served for specizic conditions such as impotence, ret- 
rograde ejaculazion, hypospadias, or similar disor- 
ders when intravaginal deposition of the ejaculate is 
unlikely: Results of AIH with oligospermia have been 
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generally poor since a low sperm count is frequently 
associated with other morphologic and biochemical 
abnormalities of the ejaculate. However, insemination 
with the first portion of a split ejaculate appears to be 
promising. 

McLeod and Hotchkiss? have shown that the first 
portion of the ejaculate contains approximately 75 per 
cent spermatozoa; sperm motility is also superior in the 
first portion of the split ejaculate. 

For those couples who are opposed to AID on reli- 
gious, moral, or personal grounds, AIH remains the 
only alternative to adoption. 

This study was designed to evaluate the effective- 
ness of split-cjaculate AIH in cases of infertilitv unre- 
sponsive to other therapeutic modalities. 


Material and methods 


The study group consisted of 62 infertile couples 
selected for AIH between 1974 and 1977. The dura- 
tion of infertility ranged from one to 18 years (mean 
4.2 + 2.9). A complete infertility investigation was per- 
formed in all. T'his included a detailed history, physical 
examination, and basic laboratory tests in the couple; 
evaluation of cervical, uterine, tubal, peritoneal, and 
ovarian factors in the woman; and determination of 
immunologic and psychologic factors on the marital 
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Fig. 1. Distribution of initial sperm count and motility among 
60 men whose semen were used for split-ejaculate AIH. 
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Fig. 2. Distribution of initial sperm morphology and semen 
liquefaction time among 60 men whose semen were used for 
split-ejaculate AIH. l 


. unit. A laparoscopy was performed if tubal disease or 


peritubal adhesions were suspected following -hys- - 


terosalpingography, which was performed routinely in 
all women. 

Serial semen analyses were performed on all men 
during work-up and treatment. Other investigations in 
the man consisted of the evaluation of pituitary, testicü- 
lar, and adrenal functions. Several modalities of treat- 
ment were used in most of the men. Patients selected 
for AIH showed either a modest improvement or no 
response to treatment and remained infertile. | 

All men were instructed regarding the technique of 
collection of split ejaculate. A period of two days of 
abstinence was recommended prior to the collection of 
semen which was obtained by masturbation. The two 


portions of the split ejaculate were collected in separate - 
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containers that were properly labeled. Immediately ` 


after liquefaction, both fractions of the ejaculate were 
examined microscopicálly and the sperm density and 
motility were evaluated. The presumed time of ovula- 
tion was estimated by examining the basal body tem- 
perature ‘BBT) and preovulatory changes of cervical 
mucus. Insemination was timed to occur on the day of 
the low point of the BBT and when cervical mucus 
properties appeared to be most favorable. 


Inseminations were performed by the intracervical 


method usually once and occasionally twice per cycle. 
Following AIH a Milex Fertilo pack was placed in the 
vagina and the patient was asked to remain in a supine 


. position with buttocks slightly elevated for half an 


hour. A series of six inseminations was considered an 
optimal number. However, at the request of some pa- 
tients, insemination beyond six was carried out. If 
pregnancy had not occurred by the sixth insemination 
and the patient did not wish to continue, the case was 
considered a "treatment failure." 


Results 


. In two couples AIH was performed for reasons un- , 


related to oligoasthenospermia. One man had retro- 
grade ejaculation resulting from a previous operation 
performed on the bladder neck during his teens. His 
wife was inseminated once with semen obtained from 
the urinary bladder and became pregnant. The second 
man had a high-quality sperm with a volume consis- 


tently less than 1 ml. His wife had a retroposed uterus, 


with the cervix behind the symphysis pubis. Insemina- 

tion was successful, and a term infant was delivered. 
In 60 couples, oligozoospermia (usually associated 

with asthenozoospermia), liquefaction disorders, and 


serum morphologic abnormalities were the reasons for 


AIH.Figs. 1 and 2 show the distribution of the initial 
sperm ccunts, the per cent motility and normal forms, 
and the liquefaction time in this group. The data indi- 
cate that 50 per cent of all men had a sperm count less 
than 50 million per milliliter and in 80 per cent of 
initial semen analyses sperm motility was less than 50 
per cent. More important, 85 per cent of samples had 
greater than 40 per cent abnormal forms and liquefac- 
tion was delayed beyond 20 minutes in 67 per cent of 
specimens. These features represent profound distur- 
bances in spermatogenesis and semen quality. 

In Table I, the mean + standard deviation of impor- 
tant sperm parameters 1s shown for the initial count as 
well as tae best sample while the patients were receiv- 
ing therapy. It is clear that, while there was a marked 
improvement in the sperm count, motility, mor- 
phology, and liquefaction time did not show 
significant improvement. Table II shows the compari- 


bw 


m 


+ 


Volume 129 
Number 8 


e * 
; 
* .* (i 


i 


i ; 
Homologous artificial insemination 911 


Table I. Gomparison of initial and best semen analysis (during therapy) No. = 60) 


Initial sample 


Best sample 


Count (million/ml.) 3.2-225 |. 65.8 + 53.0 13-427 104.2 + 90.1 
Motility (96) 5-80 42.2 + 17.1 10-75 42.9 + 16.7 
Normal (96) 4-96 43.5 + 16.6 12-97 52.4 + 19.7 
Liquefaction (min.) 10-224 hr. 45.9 + 39.7 5-24 hr.* 34.7 X 5.8 

All figures are rounded off. 

*Some were greater. Two samples never liquefied. 

Table II. Comparison of fractions 1 and 2 of split ejaculate 

Count (million/ml.) 0-650 165.4 + 159.3 2-285 48.1 + 68 
Motility (96 0-80 47.0 + 15.5 0-65 33.6 + 15.4 
Normal (96; 0-75 45 + 18 40-60 58 + 9* 
Liquefactioa (min.) 5-224 hr.t 33.0 + 29.5 10->24 hr. 39.8 + 31.2 


*Morphology determined in only four samples. Fraction 2 better in two men. - 


{Some were greater. 


son of motility, morphology, and liquefaction time be- 


Table III. Female infertility factors* (No. = 60) 


tween the two fractions of split ejaculate. Fraction i Factor Nisus 
had significantly higher sperm density and motility. 

For the purpose of reporting and comparison, the Ovarian 20 33 19 lt 
liquefaction time for all ejaculates which did not liquef oe E "e 2 : 

d i IRAE Ma uii i Uterine o 8 5 3 0 
after one hour was entered into computation as 60 Cervical | 7 12 6 1 
minutes since some ejaculates never liquefied when ob- Immunologic > — 2 3 0 2 


served for as lcng as 24 hours. Generally, there was 
considerable improvement of liquefaction as well as 
motility in the Erst portion of the ejaculate compared 
to the second portion or total ejaculate in these sam- 
ples. Because o? low sperm density, morphology was 
evaluated in only four samples of the second fraction. 
Therefore, adequate comparisons between the two 
portions of the split ejaculate were not possible. How- 
ever, there appeared to be little difference between the 
percentage of normal forms in the total ejaculate and 
fraction 1 of the split ejaculate. 

In a high proportion of cases, the women had im- 
paired fertility. Only 21 women (35 per cent) were 
found to be normal when studied. Abnormal findings 
in the remaining 65 per cent are shown in Table III. 
Anovulation and/or an inadequate luteal phase were 
the most common abnormalities encountered. Ovula- 
tion induction or correction of ovulatory defects was 
achieved in all these women, with the exception of one 
who had severe ovarian hyperthecosis. Most of the 
tubal abnormaliies consisted of peritubal adhesions, 
tubal stenosis, and unilateral obstruction. Lysis of 
adhesions during laparoscopy was performed in sev- 
eral patients. In three cases with unilateral tubal 


* .* obstruction, no further operative procedure was initi- 
6 . * . "^ 5 
. ated. Uterine abnormalities consisted of uterine polyps 


*In 21 (35 percent) no detectable infertility factor was 
found. 


TSevere hyperthecosis. 


or partial synechia. Pregnancy did not occur in women 
in whom fertility defects could not be corrected. 

To evaluate the efficacy of split-ejaculate AIH the 
patients were divided into three groups. Group | con- 
sisted of 28 (46.7 per cent) women who underwent the 
prescribed course of six or more inseminations. Pa- 
tients in group 2 numbered 24 (40 per cent) and dis- 
continued therapy after a few inseminations for a va- 
riety of reasons (became discouraged, moved out of the 
city, etc.). Those in group 3 (eight women, 13.3 per 
cent) are still actively undergoing AIH at this writing. 

Table IV shows that 13 pregnancies resulted in the 
group of patients who underwent split-ejaculate AIH. 
Nine pregnancies (32.1 per cent) resulted after well- 
timed inseminations; two occurred in cycles when AIH 
was not performed and two in a cycle where AIH was 
performed too early but the couple had coitus at the 
time of ovulation. Thus, the pregnancy rate for group 
] was 46.4 per cent; for group 2 and 8, 0; for the entire 
group who received split-ejaculate AIH, 21.6 per cent. 
If the two patients who were inseminated for delivery 
defects are included in the series, a pregnancy rate of 
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Table IV. Split-ejaculate AIH pregnancies 
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"A Completed m 28 —— 46.7 


AIH pregnancies 9 
Spont. preg. x 4 
. ‘Total pregnancies 13 
2. and 3. Discontinued or active 32 52.5 
Total of groups 1, 2, and 3 60 100 
All AIH patients 62 100 15 


*With the assumption that no further pregnancies will occur. 


Table V. Outcome of all pregnancies 















Total No. of 
pregnancies 


Pregnancies 
resulting from: 


A  . Delivery defect; AIH 2-25 | 0 
B Split AIH 18* . 6 50 
C ToalAIH | l5. - 6 40 





*One ectopic pregnancy., 
153:8 per cent pregnancy wastage when one case of ectopic 
is included. : 


24.2 per cent for the 62 N was achieved (Table | 


IV). 

The number of inseminations in those patients who 
became pregnant ranged from one to nine with an av- 
erage of 3.5 for the entire group and 3.8 for the pa- 
tients who became pregnant as a result of split- 
ejaculate AIH. l | 

Tables IV and V show the outcome of the pregnan- 


cies. In the group of patients who had no semen ab- | 
normalities (group A in Table V), no ‘abortions oc- - 
curred. In the split-ejaculate group 50 per cent. of. 


resulted in first-trimester abortions. 


Comment : 


Since the liberalization of abortion laws, fewer babies 


are available for adoption. This has prompted many , 


unsuccessful couples whose infertility is due to the 
male factor and who are not receptive to AID to re- 
quest more intensified work-up and at times heroic 
measures to enable them to achieve pregnancy. 


Results achieved by split-ejaculate AIH in 62 couples 


in the present study where oligoasthenospermia and 
disturbances of several sperm and semen parameters 
were associated with impaired female fertility are en- 
couraging. In a subgroup of two cases where sperm 


» quantity and density were adequate, a pregnancy rate 


of 100 per cent resulting in term delivery was achieved. 

' In 28 women who received at least six split-ejaculate 
inseminations the pregnancy rate was 32 per cent. If 
spontaneous pregnancies are included, the pregnancy 


32.1 5 17.8 4. 14.3 à = 
14.3 ] 3.6 2 74 1 3.6 
46.4 6 21.4 6 21.4 l 3.6 
| 0 0 0 0 
6 10 6 10 1 1.7 
249* — 8 12.9 6 


rate rises to 46 per cent. Altogether, 15 (24.2 per cent) 
pregnancies occurred in this selected group of 62 
couples. ! 

. These results compare favorably with T reported 
in previous studies. In six reports from 1950 to 
i 976,73 304 women were inseminated with total ejacu- 
lates of their husbands. Forty-four pregnancies oc- 
curred in these women. The pregnancy rate in these 
series varied between 0 and 55 per cent with a mean of 


. 14.47 per cent. Split-ejaculate insemination, however, 


has been reported to be associated with a higher preg- 


nancy rate. A survey of five studies between 1954 and . 


197697? indicates that 55 pregnancies resulted among 
242 women who were inseminated with the first por- 
tion of a split ejaculate. The pregnancy rate in these 
studies ranged from 13 to 56 per cent with a mean of 
22.72 per cent. Unfortunately there are considerable 
differences between the patient populations included 
in these studies. For example, in some studies AIH was 
resorted.to when a persistently negative postcoital test 
was observed in the presence of normal semen. 
-© Our pregnancy rate of 46 per cent (32 per cent di- 
rectly resulting from split-ejaculate AIH), is disap- 
pointing when pregnancy outcome 'is considered. 
Among 28 patients in group 1, 13 pregnancies oc- 
curred, excluding one case of ectopic pregnancy; only 
50 per cent went to term. The remaining 50 per cent 
aborted during the first trimester. This is an incredibly 
high rate even in our relatively small group of patients. 
In a recent survey of 256 pregnancies which oc- 
curred in 211 infertile couples in our institution (in a 
population similar to the AIH patients reported here), 
an abortion rate of 7.4 per cent and pregnancy wastage 
of 9 per cent (ectopic pregnancy 0.9 per cent and 
stillbirth rate of 0.9 per cent) were observed. Among 37 
pregnancies resulting from AID, the abortion rate (no 
ectopic pregnancies or stillbirths) was 8.1 per cent. 
Thus, it appears that in this selected group the inci- 
dence of abortion was over five times greater than that 
in the infertile couples as a whole. : 
The reason for this difference is at present open to 
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speculation. It is our belief, however, that the preg- 
nancy wastage in these couples is' due, in large mea- 


sure, to male factors. Data reported in Tables I and II. 


clearly show that sperm motility and density were im- 
proved in the first portion of the ejaculate when com- 
pared to the whole ejaculate but there was little change 
in sperm morphology (mean of 42 per cent in whole 
ejaculate and 45 per cent in fraction 1). The improve- 
ment of sperm motility in fraction 1 was particularly 
striking in those ejaculates which showed liquefaction 


defects. Syner and associates!* have shown that normal 


human seminal plasma contains a liquefaction factor 
with properties similar to those of a chymotrypsin-like 
enzyme. The lvtic effect of this enzyme is most dis- 
tinctly observed in abnormal semen that is semisolid or 
solid and fails to liquefy for several hours. Seminal 
plasmas from certain of these samples have an adverse 
effect on normal sperm motility. Addition of purified 
seminal liquefaction factor to these abnormal samples 
brings about sclubilization of the coagulum and im- 
provement of motility. It is also interesting that among 
the husbands of six women who carried their pregnan- 
cles to term mean per cent of normal sperm was 
50 + 15.6 compared to 38.1 + 10.7 for those who 
aborted. The difference was not statistically significant. 
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It is tempting to attribute, at least in part, the high 
rate of abortion to female factors. However, none ‘of 
the women who aborted received ovulation-inducing 
agents or had an obvious cause for abortion. How 
morphologically abnormal sperm can possibly cause an 
abortion is not known. It is conceivable that abnormal 
sperm may be defective not only in appearance but also 
in other cellular components, including biochemical 
and genetic make-up. In a recent study in our labora- 
tory, it was found that compared to normal oval- 
shaped sperm a significant number of various morpho- 
logically abnormal spermatozoa were devoid of acro- 
sin, an enzyme which is thought to be essential for 


. fertilization. Despite the filtering effect of cervical 


mucus, it is known that some morphologicallv abnor- 
mal sperm enter the upper reproductive tract.!8 It is 
possible that some of these sperm may fertilize the 
ovum, resulting in the development of a defective em- 
bryo. 'Fhe fact that all abortions in our series occurred 
in the first trimester lends further support to this hy- 
pothesis. It is hoped that this study will stimulate 
further investigation of the role of sperm as a cause of 
early abortion and reproductive failure. 
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DR. HENRY A. THIEDE, Rochester, New York. AIH is 


reappraised by the authors. In their evaluation they . 


chose 60 infertile couples where the man was infertile, 
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less than 50 million per milliliter in 50 per cent of the 
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motility in less than 50 per cent of the sperm, in 35 per 
cent of the semen samples; (3) most important, greater 
than 40 per cent abnormal forms in 85 per cent of the 
initial semen samples. 

Unfortunately, the kinds of morphologic abnor- 
malities are not enumerated and this would have been 
very interesting. Furthermore, the results of the inves- 
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ügation of pituitary, adrenal, and testicular function 
were not detailed. There is no information provided 
about the treatment of these men. 

In 65 per cent of the couples the woman also had 
impaired fertility; in 20 per cent of these the defect 
could not be corrected. 

The stated purpose of this study is “to evaluate the 
effectiveness of split-ejaculate AIH in cases of in- 
fertility unresponsive to other therapeutic modalities." 
The rationale is that the first fraction of the ejaculate 
contains 75 per cent of the spermatozoa, which had 
better motility than those in the second fraction, and 
that the liquefaction time is better in the first fraction. 
These data are similar to those published by Amelar 
and Hotchkiss and their colleagues in New York. 

For various reasons only 24 couples fulfilled the re- 
quirements of the study of determination of pregnancy 
outcome. Although 32 per cent of these 24 couples did 
conceive, only five (18 per cent) of these previously 
infertile couples realized a successful outcome of preg- 
nancy. 

It would appear that the authors have unnecessarily 
complicated their investigation by including in their 
study group women with fertility known to be im- 
paired. To some extent each couple serves as its own 
control, but this is insufficient to answer many of the 
questions raised by this report. One cannot necessarily 
infer that use of the first fraction of the ejaculate from 
infertile men is a preferred method, based on demon- 
stration of microscopic differences between the two 
fractions of the ejaculate. For example, the authors 
imply that there may be a relationship in their series 
between the large rate of pregnancy wastage (40 per 
cent) and the abnormal sperm. Incongruously the per- 
centage of abnormal forms appears to be higher in the 
first fraction of the split ejaculate. To test this it is really 
necessary to demonstrate that pregnancy rates and 
pregnancy wastage in infertile couples inseminated by 
split-ejaculate ATH are different from total-ejaculate AIH 
in these or similarly infertile men. Also, for sake of 
comparison, there are data on pregnancy rates and 
pregnancy wastage in infertile women in whom AIH 
was performed with the technique of the authors and a 
split ejaculate from mates with apparently normal 
sperm. Without these observations it is difficult to as- 


cribe a level of significance to the speculations pro- 


posed concerning the male factor and early spontane- 
ous abortion and to the efficacy of using split-ejaculate 
AIH in men with oligospermia who do not respond to 
treatment. 

Several other questions are prompted by the study 
design. Did the men continue to receive medical treat- 
ment during the period of time when AIH was being 
performed? What were the reasons for considering six 
inseminations as optimal? Last, do the authors have 
-any data on how many spontaneous pregnancies oc- 
curred over a comparable period of time after 
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homologous insemination was stopped? In a recent re- 
port by Dixon and Buttram! it was shown that preg- 
nancy occurred more often with coitus than after in- 
semination when the semen quality fluctuated widely. 

In conclusion, it would appear that the most impor- 
tant points of this study are: 

l. It is always necessary to investigate both partners 
in couples with infertility. It is not sufficient to identify 
a defect in one partner and then assume everything is 
normal in the second partner. 

2. The data presented indicate that the correction of, 
infertility factors in both partners may lead to preg- 
nancy if the therapy in both partners is coordinated. 

3. The outlook for term pregnancy is not very good 
even with treatment of the male partner and utilization 
of the split-ejaculate procedure. 

4. The data suggest that men with quantitatively and 
qualitatively abnormal sperm may have more subtle 
changes in semen than are recognized by the con- 
ventional microscopic evaluation. 


Thanks is extended to Drs. Abraham Cockett and 
Eberhard Muechler, who also reviewed this manu- 
script. 
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DR. GEORGEANNA SEEGAR JONES, Baltimore, Mary- 
land. Do you use clomiphene to induce ovulation at a 
specific time in your patients? And were any of the 
patients who became pregnant actually patients who . 
had been treated with hormones? 

DR. HOWARD W. JONES, JR., Baltimore, Maryland. 
I have two very simple questions. 

In the initial study it looked like about half of the 
patients had counts of five million or more. Can you 
give us the results on the patients who had that count as 
opposed to those who had lower counts? 

And, second, do you have data on the ejaculate that 
was actually successful in the insemination? 

DR. MOGHIssI (Closing). First, to answer the question 
as to the kinds of abnormalities of sperm found in the 
ejaculates, essentially all types of abnormal forms were 
present. We could not identify any specific form which 


.could be correlated with the high incidence of abor- 


tion. Some patients had a high percentage of tapered 
forms, and others had a large number of the round- 
headed sperm or other abnormal forms. 

The use of AIH in patients of known fertility is de- 
sirable as a control. Unfortunately it is well known that 
in most clinic populations there are no "normal 
people." In our institution we usually see the couples 
after they have been studied by at least one or two - 
other physicians. We call them "rejects": to all intents 
and purposes they have multiple causes of infertility. 


-. 


~~ 


Volume 129 ©. ^. 7 . : Ft oye tetas 
Number 8 s i . 


$ 1 


Since each patient-is used as her own control, if she ` 
has been infertile for 10 or 12 years and achieves. preg-. 
nancy, I think we ought to attribute this to the treat- , . 


ment rather than to chance. 
"The evaluation of the morphologic forms in the two 


groups again dic not make much sense, particularly in ` 
that we had a lerge. number of sperm analyses from. 


which to choose in each group. As you well know, with 
serial semen analysis there is a considerable change 


from day to day and week to week, and one cannot 


select a single specimen as representative of all. That is 
why we used the first specimen and the best, às judged 


by the usual criteria, and tried to compare them to each _ 
other rather than including all of the e ejaculates 1 in the . 


comparison. z 
The men did not usually receive any treatment dur- 


ing the course of insemination. These were men who | 
were thought to be unresponsive to the usual therapy; 


therefore, no further treatment was advised. The AIH 
was the only modality of treatment: 


We selected six inseminations because we thought at 
the outset’ that we ought to put a time limit on this. 
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Í procedure so that the patients would not become too 


apprehensive and emotionally involved. After six in- 


. seminations:we discontinued the therapy if pregnancy 
did not occur. On the other hand, if the patient insisted , 
‘on continuing the AIH we abided by-her wish. 


Clomiphene, when used, was administered from day 
5 of the cycle for a period of five days. In patients 


.Who' became pregnant only one actually received 
` clomiphene. ` . l 


I think the question raised by Dr. Jones is a very 
important one becausé we know that among infertile 
women the abortion rate is usually higher; therefore, 
we examined this rather carefully to make sure there 


," was no known contribution from the woman. We could 


not correlate the sperm count alone, Dr. Jones, with 


"n subsequent pregnancies since some of the men whose . 


wives .became pregnant had a high sperm count but 
very low motility, whereas others had a lower sperm 
count but better motility and morphology. 

A cháracteristic feature of the ejaculate of all the 


men.in the.study was the very large percentage of ab- 
: normal forms of.sperm of various types. 
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See :; Washington: L Atlee of ‘Philadelphia’ made numerous.. 
^ 1860: ag 47. 7. Contributions to the: advancement of gynecology.” ‘His : 
tn he Peedline forin of the | “metho od of. vesicovaginal fistula‘ repait: combined the. . 
t du ea ttention a t best: ‘points; ofthe approaches of J. Marion Sinis (Am. y 
E 7 ‘Med! Sci., 28: 59,1852) and Nathan Bozeman (Louis 
E m . ville Rev. l: 75; 1856). “Atlee desctibed the case of.a . 
E ME oma who developed ‘a fistula following the difficult - 
ee | delivery: of her ninth’ ‘child. The fistulous opening | was ° 
-. P4 about one.and one quarter: inches in diameter: Follow: a e 
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^ ing denuding of the edge of. the operiing, he intro- » 
ts nus “duced: sutures of annealed blue-iron wire. He attached, s 


+ 0. gir ~. 


: -thë end'of'e each suture to å thread.to prevent tangling- 5 
r7 He then approximáted t the edgés of thé wound | bytrac-' . 
tor. on alternate sutures. Atlee then: passed the wires 
| ‘through’ a; thin fenestrated lead plate ‘to transfix the ` 
3 3 sutüres'and.to reinforce the closure (see: illustration). : 
"Later Atlée introduced. an alternate means of md 
‘ton’ by. transfixing- ‘the wound edges with. a "blue-steel - 


oiler needle" ‘and slipping a an 1 elastic ting | over the nee: 


Sar 


sd paral ind equidistant holis 


ak vé YS ROS. 60 













IRAR next passed 


AM. 


Nook neon Nox. 















nr. 
2 ^n T 


Tho twisted suluro. t. 


| xo, 6 





T 

















"nz 


Were ‘afterwards 


Pat el SE 


X em : 
mi rede per; 


“rts x 





PT NEL. M; L . RUN 


4i e^ - 1 - pM - DE it. ` 


E 
































- r 
>a, ! 
os > ou 
- a p ^ 
/ ‘ 
m = Ld 
A LET . 
ta Nx ; 
4 ` 
ri a " 
z . = 
DR r 4 
. 4t us 
. we " * 
"urge ' 
: bo. 
` " €T. 
m EH à 
Ny , 
` =~ 2 ï , 
7 (ot 
i à |a ^ i 
1 * ` 
- n £ 
1 "x nr Ps 
4 - At 
> ` 
Fer e ` 
olt i "u 
n r np ^ 
re a Li 
n 
f . 
6 + T 
» 47 
ur d š 
-$ a ; WT ae p* . y 2 
ty 5 i it to. 5 "Ehe. Sus jo de. RN TRE E. : i , . 
s | gare: exit a ot Sou gamplaivel uo NE. : n, l E 3 
4 w ’ 1 t * ` ti - l at 
AS E wrt " ; {- , D , ew ^" t 7 
" 3^4 EE: , Ne i PES ` 
MN m rS, D v . b- . - v 1 R 
b #4 25 95 Fg F- ` Li n d 
rS ‘ . . ' * Mr "E ^4 ^ ' i S ‘ 
5 » Li i 1 ` « 4 f ` 4 
uc eL . DERE 1 ‘ x " ` 
y "s =" s. .* ` Ets 5 
- . P cR e m ` a 
Qt " s X 2"r , zoo 2 V8 
» ` P 2 
* au * LI ^ Li r a YT. s" - 
, n - d ^ á 
H Ae. 4 P - " Ay yr ~ - 
r * d k “ 
Le E z z v~ " " E t 
` m 2 4 - 3 a ^ a! K ^ aa 
Por E! EE" y nib art Ls P bre " ^ *4 E 8m % a a? . 6085 * N 
X a x = à B t ei «* j grok = + sys oct B M. - t - $ è 
A "n - b s = te ] Sor. - « , " 5 H á E : 
i Lb te z, y i * x é è? r LM Ly » wee ++ YT p» Pd *- T ` + Ae » « . Ld * 
b- r r ? E ^ , s e e [4 r « . * 
t uet = NE UNS © p 4o. Nt ox 3 EOR A Feo me oS Ve * 5 a " x T we - * P 
ty ‘iN "E wks - E È 7 paty á; à : S s s ON es a - . + ` 
i PEE à A UN ee s P SE E : BO A . r a ey E E o n F^. , E 
- AA out o r "T SX UE . "ox OP i£ «t "uu 7 net moe ge » . .* tt P , es ë : e EE . 1 
S y 60 x : ^. ta rg ta -07 € CC : u.s ? ii 2 $^ ae M P ria fers $09 Pog tos d £o A 
NS a sao Ta wt fate ‘ Bs z <4 ^ . SEL E EP * " ` ia 2008 An ta 5 
bh 7 . ‘ 4 POMA z 2 - ' x, E A ' 1 x A 
n Li 3 ' ` 4 4 J r 4 * (^ 
* S Six T 04, 
: : 4 > : 
4 
` ` = 
4 E " un 
k - r , n A A ar 1 d.e 
1 r^ * . E 
2 ^P + ‘ Tv» SUUS 
* Ši . y 1; Ld 4 
4 d 
T0. 0^ “ji ^ ‘ ndis con 
1 r > D SN aT t 4 H ^ 
1 i n^ a : “oR uy vow 
sa - me 4 
: 4. À |o 
: . oe a iz : 2 "x 
» ! r Ey 
x E Sa fea "nm ` >% gir. 
& ; PO » an - CD 
Jie y n +’ es i ^" es 
tT nc E t *. ta w+ $ 
e M" 5. "04 
* i ^ * m ced im. d 
H r 
¥ p ^ ` ` 
h e m^ " xe : : 
` ! ; “" 1 à A A 
x aa e A 
+ Li r 1 tu^ 
i s+ zi a c Ln f »! ` 
‘ 
: : "eS a LEE, (7 kr" * 
A dt s 1 + 
*, . at 1 THAN i. ‘ 
a A : s ^ sj 
H AT wi or; ^ i g 
FE . s a A EE - » Vee 
ow 
s . a + dis LE me a 


jV a VV 1dely 
Prescribed 


Brand Name 
of Synthetic 


FLINT LABORATORIES 
Dee:fibld. Winois b Se à dian i 


aAWYU i ht PT dV 








tape t P d fe AN E » ` Phone 078-5481 
, € « * y dey and Wer = 
be r J , E ] 19 = " 
| aW TORS s F RW. 
~ | M Ne S 
hdd o - » Ads. \ " ^ 





"Ortho introduces... FOUTRE eal 


A e VAGINAL 
Monistat 4:3) 
IMICONAZOLE NITRATE 245 

effective in only 7days 












the significantly high 
cure rates of Monistat Cream 


'n half the time 














© Ortho Pharmaceutical Corporation 1977 


2A ltt POSER MERERETUR CE ONU ee CUTE Bae ee eae FP PY Pra S 4 Mum 
* $ » 4 
T e 
d 
i i inal candidiasi 
. M 
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in only 7 days 





















New clinical studies confirm that in both pregnant‘ and non- 
pregnant patients, Monistat 7 provides cure rates equivalent to : 
those obtained with the original Monistat Cream 14-day regimen. r 
Again, strict adherence to rigid protocols was followed and a 3 
cure was defined as a patient remaining symptom-free and | 
microbiologically negative 30 days after completion of therapy. 
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a new convenience... 
a new level of compliance 


Because the regimen with Monistat 7 is so short (only 7 days), 
more patients should find it a convenient regimen to follow and 
adhere to. And patients appreciate the 1-applicatorful, h. s. 
schedule because it doesn't interfere with daytime activities. 
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... and the coverage 
9) of a vaginal cream 


An elegant white, non-staining, water-miscible cream, Monistat 7 
can be applied to both the vulva and vagina. By providing infi-- 5] 
mate and rapid contact with infected tissues, Monistat 7 affords the — 
patient relief of symptoms— itching, burning, irritation—both inter- 
nally and externally. 
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*MONISTAT 7 Vaginal Cream may be used in second and third 
trimester patients. However, in first trimester patients, it should only be 
used when the physician considers it essential to the patient's welfare. 
See Precautions in Prescribing Information. 
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Description MONISTAT 7 Vaginal Cream (miconazole nitrate 295) is 
a water-miscible, white cream containing as the active ingredient, 
2% miconazole nitrate, 1-[2, 4-dichloro-B-(2, 4-dichloro- 
benzyloxy) phenethyl] imidazole nitrate. 
Actions MONISTAT 7 Vaginal Cream exhibits fungicidal activity in 
vitro against species of the genus Candida. The pharmacologic mode 
of action is unknown. 
Indications MONISTAT 7 Vaginal Cream is indicated for the local 
treatment of vulvovaginal candidiasis (moniliasis). As MONISTAT 7 
Vaginal Cream is effective only for candidal vulvovaginitis, the diag- 
nosis should be confirmed by KOH smears and/or cultures. Other 
pathogens commonly associated with vulvovaginitis (Trichomonas 
and Haemophilus vaginalis) should be ruled out by appropriate lab- 
oratory methods. MONISTAT 7 is effective in both pregnant and non- 
pregnant women, as well as in women taking ora! contraceptives. 
(See Precautions.) 
Contraindications Patients known to be hypersensitive to this drug. 
Precautions General: Discontinue drug if sensitization or irritation is 
reported during use. Laboratory Tests: If there is a lack of response to 
a £ MONISTAT 7, appropriate microbiological studies should be 
TRADEMARK repeated to confirm the diagnosis and rule out other pathogens. 
NIT Pregnancy: Since MONISTAT is absorbed in small amounts from the 
human vagina, it should be used in the first trimester of pregnancy 
only when the physician considers it essential to the welfare of the 
patient. Clinical studies, during which MONISTAT was used for 14 
days, included 209 pregnant patients. Follow-up reports now avail- 
able in 117 of these patients reveal no adverse effects or complica- 
tions attributable to MONISTAT therapy in infants born to these 
women. 
Adverse reactions During clinical studies with MONISTAT for a 14- 
day regimen, 39 of the 528 patients (7.4%) treated with 
MONISTAT reported complaints during therapy that were 
possibly drug-related. Most complaints were 
reported during the first week of therapy. Vul- 
vovaginal burning, itching or irritation 
occurred in 6.696, while other complaints 
such as vaginal burning, pelvic cramps, 
hives, skin rash and headache occurred 
rarely (each less than Q. 296 patient incidence). 
The therapy-related dropout rate was 0. 996. 
Clinical Statistical analysis of randomized 
clinical trials, conducted to determine the short- 
est effective course of therapy with MONISTAT, 
demonstrates that a regimen of seven or more 
days has a cure rate equivalent to the 14-day regi- 
men, The graphic representation of this conclusion 
plots days of therapy versus cure rates, The solid 
line represents the mean therapeutic cure rate and 
the shaded area represents the 95% confidence 
interval. | 
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Days of Therapy 

Dosage and administration One applicatorful is 
administered intravaginally once daily at bedtime for seven 
days. Course of therapy may be repeated after other 

pathogens have been ruled out by appropriate smears and 

cultures. 

Supplied MONISTAT 7 Vaginal Cream is available in 1.66 
oz. (47 g) tubes with ORTHO* Measured-Dose Applicator. 
MONISTAT (miconazole nitrate 296) is a development of Ortho 

Pharmaceutical Corporation and Janssen Pharmaceutica, 

Belgium. * Trademark 


Ortho Pharmaceutical Corporation . 
Raritan, New Jersey 08869 
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The effect of prostaglandins and other vasoactive substances on uterine blood flow and myometrial 
activity 

J. Gordon Still and Frank C. Greiss, Jr., M.D. 

Winston-Salem, North Carolina 


Catecholamines during therapeutic abortion induced with intra-amniotic prostaglandin F,,, 


William E. Brenner, M.D., Paul L. Ogbum, M.D., James R. Dingfelder, M.D., Linda G. Staurovsky, C.N.M., and 
Frederick P. Zuspan, M.D. 
Chapel Hill, North Carolina, and Columbus, Ohio 


The effects of NA872 on pulmonary maturation in the fetal lamb and rabbit 
G. R. Van Petten, Ph.D., G. J. Mears, Ph.D., and P. J. Taylor, M.B., F.R.C.S. (C), M.R.C.O.G. 
Calgary, Alberta, Canada 


Missed abortion and uterine contractility 
Bjórn Gustavii z 
Lund, Sweden 


Reaction of vaginal tissue of rabbit and of cheek pouch of hamster to inserted collagen sponges 
treated with either zinc or copper 

Milos Chvapil, M.D., Ph.D., Thomas A. Chvapil, J. Anthony Owen, and Ken Keown 

Tucson, Arizona 


Metabolic effects of constant hypertonic glucose infusion in well-oxygenated fetuses 
Jean E. Robillard, Christine Sessions, Roland L. Kennedy, and Fred G. Smith, Jr. 
lowa City, Iowa 


Influence of jejunoileal bypass on protein metabolism during pregnancy 
James R. Woods, Jr., M.D., Major, MC, USA, Adrian Dandavino, C. R. Brinkman III, and J. G. Moore 
Los Angeles and San Francisco, California 


Cellular immunity in squamous cell carcinoma of the uterine cervix 

Sergio Levy, Samuel Kopersztych, Chloé Camba Musatti, Jorge Saad Souen, Carlos Alberto Salvatore, and 
Nelson F. Mendes 

Sao Paulo, Brazil 


Unreliability of prenatal determination of fetal sex with the use of Y-body fluorescence in midcervical 
smears 

Kofi S. Amankwah, M.D., F.R.C.S. (C.), and Enriqueta C. Bond, Ph.D. 

Springfield, Illinois 


UMBER ONE IS STILL HARD AT 


Corometrics® 101 Fetal Monitor (serial number 101118001) has undergone some changes since its 1969 
installation in New York Metropolitan Hospital. And it isn't tired yet. 








In 1971, it was modified to ‘101A monitor specifications, providing more flexibility. Then, in 1973, the 
front panel and other internal changes made it a 101B, capable of both direct and indirect monitoring. 







That same quality, integrity and reliability that went into the 101 Fetal Monitor seven years ago are found 
in the 111 Fetal Monitor today Our Service Department can update your instrument to provide you with 
the latest state-of-the-art modifications. Our national network of Sales Consultants and Service Engineers 
are available to help you with your individual requirements. For expansion of present equipment, our 
ems Department can provide you with many options engineered to individual specifications. And 
-for education in the practical applications of monitoring, Corometrics RN Perinatal Specialists periodically 
-conduct community workshops throughout the year. 


It's all part of our Total Product Support. Our customers are Number One. And we're working hard to 
keep it this way. l D 











COROMETRICS MEDICAL SYSTEMS, INC., 
Barnes Industrial Park 

Wallingford, Connecticut U.S.A. 06492 

Telephone: [203]265-5631 Telex: 940 403 
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The patient was born to'a 17- year-old woman, gravida 1, = 
^^. para O, whose last menstrual period was 15, March 1975, 
and expected date of confinement December 20, 1975. The 


$$ T he opinions or assertations contained herein are the pri- 
“views of the author and are not to be construed as official 
i Bh oe the views of the Department of the Army or 





low vesicles 1 to 3 mm. in diamete seb on ihe, patient Us 
scalp in the area of the scalp electrode. A repeat sepsis work- 
up was performed, and ampicillin and kanamycin therapy on 
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the same dosage schedule was reinstituted. A Tzank smear of 
scrapings from the base of the vesicular lesions showed mul- 
. tinucleated giant cells, and a tentative diagnosis of herpes 
. simplex neonatorum was made. At 2400 hours on the fifth 

. day of life, 20 c.c. per kilogram of herpes simplex type H 
specific convalescent plasma was administered intravenously, 
followed by the continuous infusion of 24 mg. per kilogram of 
adenine arabinoside intravenously over 24 hours. The 
J patient's condition continued to rapidly deteriorate, and 
` he required mechanical ventilation at 1000 hours on the 
= sixth day of life. He simultaneously developed | massive 
C hepatosplenomegaly with a serum glutamic oxalacitic trans- 
. aminase of 4,000, and diffuse bleeding from all puncture sites 
and the nasotracheal tube occurred. Coagulation studies re- 
vealed a prothrombin time of greater than 100 seconds (nor- 
mal 11 seconds), a partial thromboplastin time of greater than 
. 150 seconds (normal 29 seconds), a fibrinogen of 25 mg. per 
> cent (normal 178 mg. per cent), and a platelet count of 27,000 
'ubic millimeter. A diagnosis of disseminated intravascu- 

r oagulation accompanied by massive hepatic failure was 
made, and the patient was given a two-volume exchange 











Jets and another intravenous dose of 20 c.c. per kilogram of 
herpes simplex type II specific convalescent plasma. Despite 
. this therapy, the patient developed persistent acidosis, 
hypotension, and oliguria. Sodium bicarbonate, furosemide, 
and 20 c.c. per kilogram of 5 per cent albumin in con ee S 
lactate: to. produce volume expansion were administered. ; 
this’ time, another continuous: infusion of adenine ar te 
was started. T he patient's hypotension was unresponsive to all 
"therapeutic measures, and the patient died at 0400 hours on 
Co the seventh. day of life. Cerebrospinal fluid, blood, skin vesicle 
: | cultures. were all positive for herpes simplex type Í. 

^. Because of the clinical course of the infant, a repeat pelvic 
aon was performed on the mother. No evidence of 
7 herpetic lesions or other abnormalities was noted; however, a 
- viral culture of the cervix obtained at that time was positive for 
3 herpes simplex type H. 


oe Scalp vesicles were the first clue to the diagnosis of 
. herpes simplex neonatorum. Although the patient had 
been delivered via cesarean section, the membranes 
had been ruptured for 24 hours and six pelvic exam- 
— inations had been performed. While the infant may 
<: have been in fected during this time, the initial presence 
“of scalp vesicles in the area of the fetal scalp electrode 
suggests that virus inoculation occurred by the scalp 
electrode. 

The risk of acquiring herpes nde type II infec- 
. tion is increased threefold in women during preg- 
- nancy. Approximately 1 per cent of women in low so- 
'onomic groups show evidence of herpes simplex 
infection, and as high as 10 per cent of all women may 
"have acquired the herpes simplex. virus by the time of 
delivery. The incidence of neonatal — herpesvirus 
hominis ranges from 1/3,500 to 1/30,000 deliveries? 
Herpes simplex type II is a growing public health 
problem. At the University of Colorado Health Clinic 
in 1975, 3 per cent of all patients seen had clinically 
diagnoses of genital herpetic infections, and approxi- 











transfusion with fresh whole blood, followed by 1 U. of plate- 


mately 50 per cent of these suspected cases were 
proved by viral cultures. - 

The finding of herpes simplex infection in neonates 
associated with fetal monitoring is fortunately a rare 
instance and should not preclude or dictate against the 
use of fetal monitoring in the general obstetric popula- 
tion at this time. It is essential that cases of herpes 
simplex infection associated with internal monitoring. 


be reported so that the incidence of this complication 


can be ascertained. The increasing incidence of 
venereal herpes simplex may require a re-ev aluation of 
the indications for internal fetal monitoring. Physicians 
caring for infants should be aware of the possibility of 
unsuspected herpes simplex SpDeAnng: at. the site of 
fetal scalp monitoring. | 
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Postpartum uterine atony treated with 
prostaglandins 
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“NATURAL” PROSTAGLANDINS. (UG s) Fa and: 
well as various substituted analogues have b 
clinically to induce first- or second-trimester abortion... 
and term labor. We report an instance of postpartum Fi 
utilization of PG for the treatment of uterine atony- 
following cesarean section. 


B. V. D., a 29-year-old woman, gravida 2, para 0, experi- 
enced recurrent thrombosed hemorrhoidal veins during the 
last trimester of pregnancy. She was admitted to the hospital: 
for induction of labor at 40 weeks and six days, partly because 


of the hemorrhoidal veins. Pr eliminary- monitoring demon- . 


strated mild rhythmic uterine contractions; therefore, labor 
was augmented with Pitocin.* After nine hours of labor, with 
contractions occurring at three-minute intervals and lasting. 
for 30 to 40 seconds, the vertex had not progressed from the 
initial —I station and molding was present. With the devel — 
opment of mild type H fetal heart rate decelerations associ- ` 


ated with good beat-to-beat variability, the Pitocin was ^ 


stopped. Labor continued as before, but after 90 minutes no 


Reprint requests: Dr. Stephen. L. Corson, 400 Franklin 
Medical Bldg., 829 Spruce St., Philadelphia, Pennsylvania 
19107. 


*Parke, Davis & Co., iet Michigan. 



































. progress past 6 cm. of dilatation, —1 station, had taken place, 
_. Therefore, a Kerr cesarean section was performed with the 
. use of spinal anesthesia (75 mg. of 5 per cent lidocaine with 
mg. of ephedrine administered intravenously). A male 
fant weighing 8 pounds, 9 ounces, with a five-minute Apgar 
score of 9, was delivered. The hemoglobin of the mother prior 
to operation was 12.1 Gm. per 100 ml. | 
. The placenta was removed without difficulty and the en- 
dometrial cavity was cleansed with warm saline- soaked 
sponges. During closure of the myometrium and serosa, atony 
| was noted. It was unresponsive to intravenous Pitocin, even at 
-. arate of 60 m.U per minute. Intravenous ergotrate, 0.2 mg. 
> produced no change and brisk massage of the uterus with 
‘warm sponges was ineffective in augmenting tone. 
.. Injection. of PGFag into. the. superficial myometrium was 













. was given. Uterine contraction was almost immediate but lim- 
ited to the local area of the i injection and was sustained for less 
^ "than two minutes. After a total of six injections had been given 


E PGR 15-methyl ester Tham salt intramuscularly. Fight min- 
utes later the uterus dramatically increased tone in a tetan- 
ic-like contraction which was well sustained. The abdomen 
-was then closed and in jections were repeated at two-hour inter- 
M vals for a total of four doses. No concomitant Pitocin was given. 
-> The uterus remained firm: throughout the next few hours 
without further atony. No PG-induced vomiting or diarrhea 
~ was noted. Estimated blood loss during this time was 850 ml.; 
the postoperative hemoglobin was 8.5 Gm. per 100 ml. 


lakagi and associates! found that single intramuscu- 

¿Tar injections of PGFza were of little help in controlling 

24 uterine blood loss at delivery. They noted that intrave- 

^. mous administration was beneficial but was associated 

with headache and facial flushing. Direct in- 

tramyometrial injection of 0.5 to 1.0 mg. was followed 

Suo by forceful uterine contractions within a few minutes 
/. with dramatic reduction of blood loss. 

~ We found the action of intramuscular PGF,4-15- 

~ methyl ester Tham salt to be superior to that of in- 

 tramyometrial PGF;4 in. producing sustained: tetanic 

. uterine contraction and hypothesize that systemic ad- 

ministrz ation allows for therapeutic blood levels in the 

.  myometrial cells responsible for coordinated uterine 

^ response rather than dependence on diffusion of lo- 

< cally administered drug. Also to be considered are the 

increased potency and lengthened half life of the 

.". analogue compared with the natural parent com- 

` pound. There may be a role for immediate postpartum 








-parturition since there is less blood pressure effect than 
is found with ergot derivatives and no fluid retention as 
is associated with high doses of oxytocic drugs. 
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t begun. Approximately 1 mg. of a 5 mg. per milliliter solution 


without salutary effect; the patient received 250 mcg. of 


. administration of these agents to reduce blood loss of. 


Sexual infantilism related to. | 7 
adrenogenital syndrome in conjunction 
with a chromosomal defect 
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aad oe sexual developmen ac compan; 
ia co No an / 


pórt a case ob Bele i defici $50 
with the deletion of the long arms of the x o 
Xq- constitution. : | 


D. B., 18-year-old white woman, had e secondary s se 
ual characteristics, primary amenorrhea, eunuchoidis 
(height, 68 inches; arm span, 71 inches), and significant 
hypertension (180/130 mm. Hg). She weighed 150 poi 
There was an S, gallop at the apex, but otherwise the d 
examination was normal. z 

Results of laboratory testing included hematocrit, 42; total 
leukocytes, 6,500 per cubic millimeter with 41 per cent ym- 
phocytes and mild eosinophilia (450 per cubic millimeter 
electrolytes, normal. The cortisol level at 8 a.m. was 2.9 wg per 
cent while the value at 4 p.m. was 2.3 Ag per cent, Se 
luteinizing hormone and follicle-stimulating hormone 
47 and 50.5 mLU. per milliliter’ (postmenopausal: r 
above 35 and 40, respectively). z 

Serum corticosterone was 64.8 ng. per ‘milliliter (norm 
| to 7.4 ng. per milliliter) and serum aldosterone was 50.4 ng. 
per 100 ml. (normal = 3 to 16 ng. per 100 mL) on a 5 Gn 
sodium diet. Plasma adrenocorticotropic hormone was | 
pg. per milliliter (0 to 80 pg. per milliliter). Uri 
hydroxycorticosteroids and 17-ketosteroids. w 
mg. per grum of creatinine, pried pregna edi 




















ANE M and uL we s 
mately equal right (273.8 ng. per 100 iui 1) an nd 
100 ml.) adrenal vein aldosterone levels. Th 
gram oyen left Seuss penapi andt 


dom d pattern is Lu cendi in Fig. 







1 and demonstrate 
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Xq- sex chromosome constitution. Vaginal hormonal 
By revealed marked estrogen deficiency. 


The. amenorrhea, incomplete sexual maturation, 
^eunuchoidism may be secondary to dysgenetic 
yads in view of the-Xq- sex chromosome constitu- 
rtoa 17a-hydroxylase deficiency with the in- 
ility to synthesize sex steroids. Diagnosis of this rare 
pe of adrenogenital syndrome was determined, how- 
er, by the demonstration of low cortisol and. 17- 
/droxycor ticosteroid levels w hile the urinary preg- 
pediol and the serum corticosterone values were 
e ay vas In contrast to po ious ou cases, the 



























“hydroxylase enzyme is located on the long arm of the X 
chromosome. The 18- oxidase enzyme gene(s). must be 
.. located elsewhere. The previous report of two siblings 
a with. this disorder, suggesting autosomal recessive in- 
heritance, supports the contention | that this chro- 








SE ydroxylase deficiency and the Xq- chromo- 
-somal constitution are extremely rare and their chance 
association seui be very unlikely. ; m 
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dien previously demones di in | patients with the” EN 
roxylase deficiency. Possibly the gene for the 17- 


omal deletion is unique in. this case? Both the — 


and Brust, Ne 17- 


Fig. 1. Chromosomal pattern demonstrating Xq — constitution. - 
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A variation of ligature technique - 
LESTER T. H 1B B ARD, M.D. A 
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FOR THOSE pelvic surgeons ‘who ‘routinely n 
vascular pedicles by the sequence of clamp-c t-te, the. 
vit variation: is Pone as b: method suit bk = 





Fig. 1. See text for description. (Adapted from "Parsons and 
bi An. Atlas of Pelvic. Cipershone Philadelphia, 1968, 
'. B. Saunders Company.) 












SCE nding branch of the uterine artery used 
ple, the pedicle i is clamped in the usual fash- 
d a ligature is placed (Fig. 1, 1). The clamp is 
removed and the suture is tied in the groove 
eated by the j jaws of the clamp (2). Next the pedicle is 
=n reclamped just above the tie (3). Finally, the pedicle i is 
- —. €ut free but is still secured if a second suture is needed 

EUM | E 

. The advantages of this technique are: (1) that the 

uncut vessels are secured without the. possibility that a 
| suture will break or the cut end of an artery will be lost 
< from the clamp, (2) that compacted tissue is more easily 
AN ligated, and (3) that a minimal number of surgical i in- 
cu struments are required. when space is at a premium. 
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A self-retaining uterine elevator 


LESTER T. HIBBARD, M.D. 


Women ded Los Angeles, Coloma 


LiaPA ROSCOPISTS AND minilaparotomists are some- 

times handicapped by the lack of a reliable instrument 

that will elevate and anteflex the uterus into a desirable 

- position and, at the same time, remain fixed in a secure 

. position. Such a self- -retaining instrument can be easily 

assembled from the surgical equipment available in 
most operating rooms. | 

A malleable uterine sound is measured against a No. 

24 Foley catheter to determine a point on the catheter 

equal to the distance between the up of the sound and 


Es Reprint requests: Dr. Lester T. Hibbard, 1240 N. Mission 
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Fig. 1. See text, The hand on the left simulates a uterus into 
ich the Foley catheter containing a uterine sound has been 
inserted by inflating the balloon. 


e. 


for obesity. 


operation and does not lose more than 120 pounc 

























the base of its shaft; the catheter i is incised at his po 
(as in a venous cut-down) i in order to avoid cutting 
inner tubing. leading. to its balloon; the sound is 
serted through this new opening and threaded to the 
catheter's tip. The sound is then bent to the desired 
angle and the device is inserted into the uterine cavity 
after the cervical canal has been dilated as necessa 
the balloon. should be inflated with a few cubic € 
timeters of fluid to the point where it remains secure 
in place (Fig. 1). E 

A trial of this device. will prove that the cathete 
lumen grasps the. sound. firmly and that the catheter 
balloon provides | a reliable anchor. The surgeon ca | 
proceed with the. confident knowledge that his ute 
elevator will remain. exactly i in place without att 
and be available if. manipulation | of the uteru 
needed. The only disadvantage i is the necessity to di 
the cervix sufficiently to receive the smallest cathe 
that will accomodate the sound. 





Pregnancy following jejunoiteal bypas 
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PREGNANCY FOLLOWING jejunoileal bypass. foi 

obesity is rare, and a case dealing with this problen 2 
reported here. The E inglish language literature reve 
17 other such cases. A review of the cases indicates t 
if the patient weighs less. than 300 pounds prior to 








after operation it is safe to assume the outcome of. 

pregnancy will be favorable. However, the päti 

weight of 300 pounds before operation and the | 

120 pounds after operation. can result in a dysmat 

and hypoxic infant. ie 
The case reported here i is. unique in that altho g 

the weight of the patient prior to the bypass wa 

than 300 pounds and she lost more tha 

the pregnancy resulted in delivery of 

born infant. | 














vida 1, para 0-0-0-0, : 
of pregnancy after a - 
hed 380 to 400 pounds. 


Mrs. C. B., a 29-year-old woman, gr 
was referred to us for the managem 
jejunoileal bypass. At age 28, she w 
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At this time she underwent jejunoileal bypass operation, 
with 12 inches of proximal jejunum joined to eight inches of 


nant The examination revealed that she weighed 268.5 
pounds with a blood pressure of 130/80. Sonographic evalua- 
on revealed that biparietal diameter (BPD) of the fetal head 
.98 weeks of. gestation was compatible with the date. At 35 


estriol levels. However, the Oxy tocin challenge test (OC T) was 
egative. The serum sodium, potassium, calcium, magnesium, 
tal. protein, cholesterol, and. three-hour glucose tolerance 
test were within normal limits. Serial sonography done for 
BPD measurement revealed a nor mal curve. 

. With. the negative OCT and the stable blood pressure at 
30/80, it was decided to follow the patient with serial 24 hour 
rinary estriol levels, sonography, and OCT's. 

At 4T weeks’ gestation, the patient went into spontaneous 
r. The cervix was dilated up to 4 to 5 cm. There was no 
1 ogress in labor despite ' 'good" labor for a few 
jas then. decided to perform low-segment cesarean 
normal infant weighing 7 pounds, 4 ounces with 
cores of 8 and 10 was delivered; the infant progressed 





300 AE before the ‘operation and | ae more 
n 120 pounds. afterward, the baby was not dysma- 
Dino for. spatial a age (SGA) and did not 


sedie tie) was. i delivered of a | SGA infant p an 
gar score of 3 at one minute and 5 at five minutes. 
he baby suffered from metabolic and respiratory 
cidosis because of intrauterine hypoxia secondary to 
postmaturity. 

We agree with Wills? that pregnancy is not contrain- 
licated after the bypass operation if the obstetrician is 
vare of the possibility of the development of hypocal- 
mia, hypomagnesemia, hypoglycemia, hypo-folic 








i distal ileum. About 10 months later, the patient became preg- 


eeks of gestation there was a gradual fall in. 24 hour urinary 


acidemia, elevated vitamin Bio levels, metabolic 


acidosis, hypoproteinemia, and consequent fetal prob- 
lems. Those disturbances must be corrected promptly. 

The suggested management of such patients can be 
summarized as follows: 

1. Nutritional and electrolyte disturbances in these 
patients must be detected. and corrected. | = 

2. Serial sonographic. evaluation of the BPD of the E 
fetal head must be done to detect abnor mal fete 
growth and SGA fetuses. 

3. Serial 24 hour urinary e determina ions 
should be. obtained. These should be started at about 
39 weeks of. gestation and repeated. three times weekly. 

4. Serial OCT's should be determined. These should. 
start at 34 weeks of fasi ino b cated every five f 
days. m Ph i 


















ege in 
i or r low estriol 





K, 


niotic fuid indie fetal lit E T 
tive approach is indicated. tee ‘goal i is. 
SGA baby at about 37 to 38 weeks. ^ 
6. In the presence of a mature. fetal tang 
a positive OCT and/or falling estriol levels, 
should be delivered. un er FOE 
7. Signs of dysmaturity, maliuteition: electrolyte im- M 
balance, and acidosis in the baby should be looked. for. oe 
If the infant is SGA, treatment ina nconatal i intensive 


care unit is indicated. | 
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Urinary amine alterations in drug-addiction 
: pregnancy — — 
PEN uc "To the E ditors: | 
— We read with interest the article by Dr. Zuspan, 
| "Urinary amine alterations in dr ug-addiction preg- 
nancy," published in. this Journa (AM. J. OBSTET. 
| GYNECOL. 126: 955.1976). —— 
The urinary level of epinephrine was found to be 
increased in pregnancy.and more so during labor and 
7 post partum. The. norepinephrine level was unaltered, 
representing - unaltered sympathetic nervous system 
activity, although the sympathetic nervous system 
failed to show an increased level in late labor and dur- 
; ing. the first 24 hours post partum. 
o - We would like to make some comment regarding the 
| 45 diatément about the urinary level of corticoids in 
J drug-addiction pregnancy. Some years ago, we investi- 
gated the effect of heroin on corticosteroid production 
in pregnant addicts and. their fetuses! We found 
: significantly lowered blood concentration of corticoste- 
roids in addicted mothers compared to control 
- mothers, though. fetal concentrations were approxi- 
. mately equal in both. groups. Although the above- 
-. mentioned study dealt with serum corticosteroids, they 
UN might be indicative of what one would expect in regar d 
~ to: urinary levels in heroin-addicted pregnant patient. 
. In this connection, the critical observ ation of the trend 
-. of lower epinephrine values in the urine of a heroin 
addict compared to a methadone-treated pregnant 
. addict is. very pertinent. As a matter of fact, Hellman 
and his associates’ found low-normal or subnormal 
production rates of. cortisol in opiate addicts while they 
were receiving narcotic maintenance. As early as 1970, 
TE Cushman and Colleagues? studied the hypothalamic- 
T E pituitary- -adrenal axis in methadone-treated heroin 
~ . addicts and found an altered diurnal variation of 
/. plasma corticosteroids, although the resting plasma 
and urinary steroid levels were essentially normal. 
The biosynthesis of epinephrine in the adrenal 
medulla appears to be regulated by the pituitary ad- 
renocortical systems* The high concentration of 
glucocorticoids perfusing the adrenal medulla results 
— m alterations in the enzymatic methylation of norepi- 
. nmephrine to epinephrine, which might explain the rel- 
. "ative higher level of epinephrine compared to nor- 
^. epinephrine. However, the observed lowered level of 
corticosteroids in drug-addiction pregnancy seems to 
T _ be, apparent paradox to the higher epinephrine level 
La - reported i in :this article. 
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CORRESPONDENCE 


There is evidence that drug addiction alters tl 
ability of the sympathetic nervous system to respond 
the stress of labor and delivery. In many diseases 
which abnormalities of the autonomic nervous sy 
are suspected, measu rements of circulati E 
cholamines or their metabolites are not sufficien 
curate to indicate with certainty that a lesion € 
addition, some diseases of the autonomic. nervous 
tem may indicate primary alterations of the enzyn 
contents of the storage vesicle which would 
reflected in routine measurements of the er 
ucts” Perhaps, direct measurements of dopar 
hydroxylase and phenylethanol-amine-N-meth 
ferase in the plasma may solve the problem: inherent 
the altered homeostasis of drug-addiction. pregnanc 

Trishit K. Mukherjee, M.D., Ph. 
M.R.C.O.G., F.R.C.S., FAL 1 
| M. M. Roth, M.S 
Department of Obstetrics and Gynecology i 
Harlem Hospital Center. 
506 Lenox Avenue 
New York, New Yark 10037 
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Reply to Drs. Mukherjee and Roth 
To the Editors: 

I would like to thank Dr ch 
their interest in my manuscript on drug addiction in. 
pregnancy. They have outlined in a very scholarly fash- 
ion the correlation problems between glucocorticoid - 
studies and amine studies. 

The newer techniqi 







erjee and Roth f 






_of radioassay to measure — 



















































TEN they posed. 
Frederick P. Zuspan, M. D. 
Department of Obstetrics and Gynecology 
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Invasive squamous cell carcinoma of the cervix 
ina diethylstilbestrol-exposed offspring 


Fo the Editors: | 

Mattingly and Staf reported: a case of invasive 

amous cell carcinoma in a diethylstilbestrol (DES)- 
X | young girl, the initial observation of this asso- 

“This letter reports another case of invasive 

s arcinoma of the cervix in a patient who had 

osed to DES in utero. 





44 21 -year-old, single, nulliparous, white woman, was 
'en in ‘consultation i in May, 1974, with invasive squamous cell 
oma. proved by biopsy. Her mother had ingested DES, 

1g. once daily, beginning. at six weeks of gestation. The 
OCtor's- records did: not indicate: when the medication was 
ntinued, but the mother and her doctor concurred that it 
ertainly after nine weeks and possibly as late as 20 weeks. 

mother also ingested dimenhydrinate,* 50 mg. once 
€ The pregnancy and delivery at term were uncompli- 
| ated. Four weeks after delivery the mother noted some blood 
ots on: the infant’s diaper for a day or two. No therapy was 
iven. At age 19, in September, 1972, after a normal pelvic 
xamination and negative cytologic smear, the patient used an 
ral contraceptive with 0.5 mg. of norgestrel and 0.05 mg. of 
iny! estradiol? for three months. She had another normal 
amination and: cytologic smear in October, 1973. She was 
ated for trichomonas and monilial vaginitis in early 1974. 

eri enstrual. pattern previously had been normal but for 
he eight. weeks prior to May, 1974, when the biopsy was tak- 
‘en, she had leukorrhea as well as intermenstrual and 
.postcoital bleeding. Her past medical history was otherwise 
ncontributory. 














The general physical examination was within normal 
limits. The external genitals and vagina were normal. 
No evidence of columnar epithelium in the vagina was 
"found by palpation, by visualization after staining on 

"separate occasions with Lugol's solution and toluidine 
blue, or by colposcopy. The posterior lip of the cervix 

as covered by an ulcerating exophytic tumor which 
i volved. the anterior endocervical canal. The re- 





with columnar epithelium. On bimanual examination, 
no extension to the parametrium or vagina was noted. 
The uterus and ovaries were of normal size and consis- 
tency. The cytologic smear showed cells compatible 
with invasive squamous cell carcinoma. 

Chest x-ray, intravenous pyelogram, barium enema, 











*Dramamine, G. D. Searle & Co., Chicago, Illinois. 
fOvral, Wyeth Labs., Philadelphia, Pennsylvania. 


plasma amines and dopamine may answer some ofthe . liver scan, and chemical screening batteries were within 


nterior lip of the cervix was covered 


normal limits. A radical hysterectomy was carried out 
with removal of the pelvic lymph nodes, the uterus, 
and upper third of the vagina. The superior vesical 
arteries were spared. An implant of endometriosis on 
the sigmoid colon and both ovaries which were also 
involved with endometriosis were removed. 

The ulcerated. portion on the exocervix was 1.5 
in diameter, and the tumor extended 2.5 ¢ i 
endocervical canal, involving only the superf j 
cal stroma (Fig. 1). The tumor was a poor! 
uae apaa cell carcinoma; ed: : 











“abun i idant 


1 Here? 
d infiltrate, 


no ue “was. an 


T he | $6 cyclic: 





about 50 2nd its oc currence: ‘it nari women risa un- 
common.? Stafl and Mattingly* ar nd Fetherston* re- 
ported a higher than. -expected inc idence of dysplasia. 
and of carcinoma in situ of the vagina. or cervix in. 
patients who had been exposed to DES in utero. Stafi 








and Mattingly pr oposed that neoplastic transformation 





by carcinogens present in the vagina will probably be- 
significantly higher when the transformation zone is is 
extensive—as it is in many DES-exposed offspring. On. 
the other hand, Herbst and- associates? and Antonioli 
and Burke? have found a low incidence of squamous. 
dysplasia in similar groups of patients. — s 

Since 1960, cytologic smears: obtain df 
150,000 patients have been reviewed in. thi 
ment's cytology laboratory. AH but six of the 
who were 25 years of age or. less. and | a 
smears had squamous. cell carcinoma in situ of the 
vix (McLennan, M.T.: Personal communication 197). 
All of these six cases had been. diagnosed. by biopsy 
prior to referral of the patient. Of the six, the patient. 
reported here was the only patient who had invasive 
squamous cell carcinoma. One other patient had car- 
cinoma of the endometrium and four had clear cell 
adenocarcinoma of the. cervix or vagina. The latter 
have been pene: to the Registry of Clear Cell 
Adenocarcinoma?  . 

Included in the patients screened by cytology were 
young women allegedly exposed to DES in utero who 
have been seen in the "stilbestrol study" at Stanford for 
cytologic examination, palpation, and staining of the 












had cytologic evidence of severe dysplasia or carcinoma 
in situ (Sandberg, E.: Personal communication). - 

From this second report of an observation of the 
association of squamous cell carcinoma of the cervix in 
a DES-exposed offspring, one may conc lude only that 
the patient i E by Mastingly and Stafl is not 





iere was | 
mixed ; 


. vaginal mucosa? Only one patient from this clinic has - 
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Fig. 1. Photomicrograph of the squamous cell carcinoma. 


unique. Our experience does not indicate a much 
higher frequency of invasive or intraepithelial cervical 

. neoplasia among those exposed to DES in utero. 

p | Emmet J. Lamb, M.D. 

Department of Gynecology and Obstetrics 

Stanford University Medical Center 

Stanford, California 94305 
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Ascites in toxemia 
> In the article “Hemodynamic and metabolic studies 
of a case of toxemia of pregnancy,” by Dr. Freund and 








eclamptic patients with ascites. The question is w 


Table I. Two cases of severe pre-eclam psia 
accompanied by a large volume of free 
peritoneal fluid 


| Case 2 

Age | 19 16 
Gravida ] 
Gestation (wk.) 36 33 os 
Blood pressure |. 260/160 150/1 
Hemoglobin (Gm./dl.)/ 12:2/32.1 7.9/24 

hematocrit (9C) m 
Blood urea nitrogen/creatinine 19/1 | 20k 
Uric acid (mg/dl) — — 9:5 t BE 
Urine protein (Gm./24 hr). : 8.5 13:7. 
Serum osmolality | 263 294 —. 


Amount of ascites (L.) 2.0 2 (estimate 






associates (AM. J. OBSTET. GYNECOL. 127: 206, 1€ 
the authors described cardiovascular changes in p 


ascites in pregnancy-induced hypertension. is in: 
rare phenomenon. The authors stated thai 
English literature since 1900 pin pointed only ti 
cases, all of which were found in patients with toxemia. 
We would like to add two more Cases in which we re- 
cently observed a large volume.of. free peritoneal fluid 
at cesarean section in patients who had severe pre- | 
eclampsia (Table I). aw bw 
The reason for large amounts of free peritoneal - 
fluid observed in the pre-eclampic patients is not ck 
It may be assumed that generalized capillary perme- 



















In neither of our patients was there any evidence of 
diac failure. Both were treated with magnesium sul- 
fate, and hypovolemia was treated with salt-free albu- 


in and intravenous fluids. Infants and mothers did 
ell. The rarity with which ascitic fluid is reported in 
re-eclampsia may be due to underreporting. - 

3 : Stefan Semchyshyn, M.D., F.R.C.S.( C.) 
Department of Obstetrics and Gynecology 

The Ohio State University 

410 W. 10th Avenue —— 






























their article (AM. J. OBSTET. GYNECOL. 125: 507, 
Drs. Clewell and Meschia used a mathematical 
node investigate the relationship between the pla- 
cental clearance rate of dehydroisoandrosterone sul- 
-fate (DS) to estradiol (PCpsr,) and the placental blood 
—flow (F). Their quantitative analysis showed that, for 
.. values of F compatible with fetal viability, PCpsg, is not 
"affected by the rate at which DS is delivered to the 
lacenta by the maternal circulation and instead re- 
lects only the relatively slow intrinsic metabolic clear- 
e activity of the placental tissue (C). This finding 
gues against the hypothesis of Gant and associates, 
| the authors concluded that the clinically observed 
reductions of PCpsx, cannot reflect alterations of F. 
Ve believe that, while this mathematical analysis 
provides important insight into the relationship be- 
ween PCpsk, and F, the final co nclusion reached by the 
ithors may be incorrect.as they have neglected the 
ssible effect that placental perfusion may have on the 
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the rate of aromatization of androstenedione to estrone 
_ by placental microsomes in vitro was depressed 30 to 35 


percent nitrogen atmosphere. While there are 
w other experimental data on the effect of maternal 
blood flow on the oxygen supply to placental tissue,’ 
` from theoretical analyses* one would expect that pla- 
cental tissue Pog and oxygen consumption would fall as 
F decreased. If we speculate from the above arguments 
that C will be reduced as F decreases, then it follows 
from the mathematical analysis of the original article 
that PCpse, will also be comparably reduced as F de- 
` creases. As the actual relationship between C and F is 
not known, the mathematical model developed by 
Clewell and Meschia cannot: 














myer 


q araineter C. Meigs and Ryan? have demonstrated that 


t when air was replaced by a 5 per cent oxy- 


ide a definite conclu- 


sion about the relationship between PCpsc, and F. Ex- 
perimental manipulation of placental blood flow in 
animals or in vitro with concomitant measurement of 
PCps;, could clarify the important relationship between 
these variables. 

Norman Mazer 


Harvard| Massachusetts Institute of Technology 


Program in Health Sciences and Technology 
Cambridge, M assachusetts 02114 DEC ee 
Dan Tulchinsky, MD: 
John L. Kitzmiller, M.D. < 
Department of Obstetrics and Gyneco logy 
Harvard Medical School | 
Boston, Massachusetts 02115 
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Reply to Drs. Mazer, Tulchinsky, and Kitzmiller — 
To the Editors: | | P 

We agree that there could be a correlation between x 
the placental blood flow and. PCpsr if the aromatiza- 
tion of androstenedione is rate limiting and Po, de- 
pendent. One can estimate, with the use of Meigs a : d 
Ryan's data,! what the placental tissue Po, would have. 
to be in order to reduce the metabolic rate of dehy- —— 
droepiandrosterone by 50 per cent, as is ported (O 
occur in pregnancies complicated by hypertension. 
This would correspond to a Po; of. approximatel KO: 












torr. Although such an estimate is low, because of. 
the uncertainties about the Km for oxygen in vivo 
and about the Po, within the placenta under condi- 
tions of hypertension, it is possible that changes of | 
Pos, which are compatible with fetal viability, could 
produce the observed changes ‘in DS clearance. 
These variations of Po; to which the placenta is ex- 
posed could be produced experimentally by causing 
arterial hypoxia. If the proposed hypothesis is 
correct, hypoxia alone (such as that which occurs at 
high altitudes in the presence of normal or even in- 
creased uterine blood flow) could decrease the PCpsy, 
and, therefore, prove that PCpse, and flow are not di- — 
rectly related. VELUM or 
William H. Clewell, M.D. 
Giacomo M eschia, M.D. 
Department of Obstetrics and Gynecology 
University of Colorado 
Medical Center ; 
4200 East Ninth Avenue : 
Denver, Colorado 80262 - FE - 
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Implantation sile possibly related to 
sleeping position 


To the Editors: 

Following fertilization, the mature ovum divides into 
Zrom which it develops into a solid 
mass of cells, the morula. After approximately three 
days within the Fallopian tube, the cleaving ovum en- 
ters the uterine cavity, where it is sustained and 
nourished; during this preimplantation sojourn, fluid 
accumulates with.n the morula, with formation of a 
vesicle structure, the blastocyst, at one pole of which a 
compact inner cel. mass that will become the embryonic 
disc develops. The outer trophoblastic layer of cells 
permits its nourishment until the placental circulation 
occurs. Unattached during these days, the blastocyst 
enjoys remarkable freedom of movement. | 

With the inner cell mass being heavier and eccentric 
within the blastocyst, the latter comes to lie with the 
former in closest apposition to the supporting surface 
in vitro? and the uterine mucosa in vivo,” likened to a 
poorly balanced golf ball. Consequently, with the blas- 
tocyst ready to commence implantation by adhering to 
the endometrial surface, now free of the zona pel- 
lucida? the supine position would favor nidation on 
the posterior uterine wall with the embryonic disc in 
close proximity to the uterine mucosa, and conversely 
the prone position, attachment likewise to the anterior 
endometrium. Right- and left-sided sleeping might 
favor attachment accordingly. 

In keeping with the above, sonography revealed the 
placental attachment on the anterior uterine wall in 
four patients who stated they invariably slept in the 
prone position aad on the posterior surface in seven 
patients who believed they hardly ever turned from the 
supine position during sleep. Those who believed they 
moved a great deal during sleep were not considered. 
These observations are being extended. Not only are 
they of academic interest, but also they might prove 
helpful in possib.y influencing the site of placental at- 
tachment, e.g., in patients who will need repeat cesar- 
ean sections. | 

Landrum B. Shettles, M.D., F.A.C.O.G., F.A.C.S. 
Gifford Memorial Hospital, Inc. 
Howell Pavilion 
44 South Main Street ` 
Randolph, Vermont 05066 
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Relationship of estriol to fetoplacental well-being 


To the Editors: 

In this age of complex technology, practicing physi- 
cians depend heavily on experts for interpretation of 
research data. At times, however, analyses of vclumi- 
nous numerical data generate confusion rather than 
clarification. A relevant example is the recent con- 
tribution (AM. J. OBSTET. GYNECOL. 124: 272, 1976) by 
an established group addressing “estriol” concen- 
trations in normal and high-risk late gestation. 

An overwhelming impediment to resolution of the 
controversial relationship of body fluid estriol tc feto- 
placental well-being is the vast spectrum of assav pro- 
tocols and reagent specificities. None of these has ever 
been proved to measure accurately “estriol” per se. In 
the absence of rigorous validation, e.g., quantitative 


" mass spectroscopy as done for drug radioimmunoas- 


says (National Institute on Drug Abuse Symposium, 
February 24, 1976), values for free versus total versus 
(a range of) “estriol” metabolites have limited 
significance, contribute to divergent published results, 
and serve to fuel the persisting controversy. 

Two features of the Goebelsmann and associates 
study are particularly puzzling to me. First, to quan- 
titate unextracted plasma “estriol,” these well-informed 
workers purposefully used a metabolite-nonspecific 
antiserum, ignoring reagents with far greater “estriol” 
specificity (J. Clin. Endocrinol. Metab. 40: 970, 1975) as 
documented by several research laboratories here and 
abroad, with the use of a now standard protocol for 
fresh serum samples. Second, despite inclusion of a 
high-risk category, only one such subject had a low 
“marginal” “estriol”. level in the painstaking compari- 
sons of three finite antisera and respective assay pro- 
tocols. While “normal” ranges are necessary and 
“episodic” fluctuations, if any, are valuable, these do 
not necessarily extrapolate to “low”-range free “estriol” 
in jeopardized pregnancies (where the slopes of several 
determinations may be most important). Numerous 
fresh (unhydrolyzed) serum samples from patients, 
whose prospective obstetric performance is manifestly 
poor, may best establish the relevance of "estriol" in 
problem pregnancy. 

Dr. Goebelsmann, an acknowledged pioneer in es- 
triol metabolism, has duly acknowledged the limi- 
tations of the urinary approach in routine work. Over 
all, there is at least the conceptual appeal that free "es- 
triol" potentially best reflects directly impending fetal 
disaster. While the “intrauterine passenger" contends, 
as later in life, with a large variety of health hazards, 
tests for each one do not exist at this point of time. 

For years obstetricians have sought improved ways to 
monitor the fetus in utero. The current "estriol" situa- 
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tion now requires careful. standardization and: percep- 
tive clinical correlation. To merit a share of: the bur- - 


den in "dangerous clinical situations, any clinical test. . 
should survive reproducibility criteria as well as rig- 


orous validation, day to day, laboratory ' to labora- 
‘tory. Appropriate methodology to establish defensible- 
'' criteria for estriol (free or-total) clearly exists. A well- 
` conceived study then should focus on'a meaningful 


number of narrowly categorized problem pregnancies. 


. This effort’“is the responsibility of our research 
colleagues and should ` be undertaken before we 


Li 


render. .premature. judgments and before external 


l apenas set forth the standards. 


The. Center For The Health Simes l : E 
University of California, Los Angeles: -- 


Los Angeles, California 90024 


Reply to Dr. Gross ' 


*- To the E ditors: 


In our paper my associates and. I ned ta ‘establish - 


. normal values and 95. per cent confidence limits -fór ` 
plasma concentrations. of unconjugated, total, and im; : 
. munoreactive (measuréd in unextracted plasma) estriol . 


E) in uncomplicated third-trimester!prégnancies and 
p preg 


to delineate diurnal and/or episodic variations as ‘well, . 


as day-to- -day changes in comparison:.with urinary E; . 


excretion in’ nine diabetic and three toxemic women in 


late- gestation. Dr. Gross's allegation that his E3 an- . 


`, tiserum (J. Clin. Endocrinol. Metab. 40; 970, 1975) has : 
- been igriored by us is inappropriate for the. following ^ 
reason: Our manuscript was accepted for publication 


one month before Dr. Gross's paper was published. 
There is no doubt that Dr. Gross’ S azoestriol antisera 


"are more specific than our E; antisera. lf we were to” 


measure E; in unextracted plasma again, we would use 


. Dr. Gross's.antisera if available. However, we doubt 
^; that we have contributed to confusion as alleged by Dr. 


Gross. We have clearly stated that our immunoreactive. 
E; measurements ` “comprised predominantly Es, Ez- 3- 


| sulfate, and -E3-3-glucuronide.” We have shown. that 


our-rabbit antisera against estriol-6-(O-carboxymethyl) 
oxime-boviné serum albumin ; facilitate 


plasma E; in third-trimester pregnancies, and’ re- 


searchers here and abroad who were given.our antisera | 
".' ‘are in agreement: It would be of interest to'see whether 


Or not plasma E; levels in uncomplicated third- 
trimester pregnancies measured by Dr. Gross's direct 


method « differ from our unconjugated plasma Es re- ` 


P. 
^ 


sults. 
Ultimate assay specificity may be.a prerequisite for 
Dr.. Gross’s .tetrahydrocannabinol (marihuana) assay 
-because results may be-used as legal evidence. As far as 


: our total or unconjugated plasma Es assays are con- 


S tanley. Je E M Do 


reliable © 
. radioimmunoassays (RIA’s) for unconjugated and total 
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cerned, our present methods are sufficiently specific, 


precise, and accurate. If Dr: Gross’s direct plasma E; 
RIA proves clinically equivalent or supérior to our un; 
conjugated plasma E; RIA, then plasma Es RIA's may 
become quicker and, hopefully, less expensive.. In 
other words, the superior specificity .of Dr. Gross's 
azoestr.ol antisera will most.likely shorten the proce- 
dure bv eliminating the extraction step and not sub- 


stantial. y alter the results. 


"To allay Dr. Gross’s fears that clinical researchers are 
not performing the right experiments, it should ‘be 
added that we completed a two-year study on 62 preg- 


. nant diabetic women whom we followed with daily un- 


a 


'second- trimester abortions induced with the drug, 


corijugzted and total plasma E; as well as 24 hour uri- 
nary Es assays. In this investigation of a "narrowly cate- 
gorized problem in pregnancy," we. have documented 


that daily unconjugated plasma E; determination is the 


most suitable E; assay in diabetic pregnancies. We are 

confident that, regardléss of antiserum presen Dr. 

Gross wail find similar results. 
i Uwe Goebelsmann. M.D. 

Women’s "Hospital EST | | 

. Room 1142 

1240" Norlli Mission Road 


` Los Angeles, California. 90033 


. Safety of prostaglandin F}, in abortion 
a the Editors: 

The report by Cates and associates, “Abortion deaths 
‘associated with the use of prostaglandin Fea” (AM. JJ. 
OBSTET.. GYNECOL. 127: 219, 1977), raises several im- 
portant issues: safety of the drug for second-trimester 
abortion, drug use in: medically ill patients, and dem- 
onstration of - causality in deaths associated -with 


We, recently reported our experience with the use of 
intrá- amniotic, prostaglandin F,, in 15 patients with 


i serious ‘pre-existing medical or surgical illnesses (Table 
E Fourteen of the’ 15 patients aborted vaginally and 


one underwent hysterectomy after failure to abort with 
a single injection of prostaglandin. This latter patient 


' was a cirrhotic woman who desired permanent sterili- 
- zation, who had undergone splenorenal shunt surgery, 


and who became water intóxicated during administra- 
tion of oxytocin following injection of prostaglandin. : 
There were no deaths in our series and un c 


- are listed in Table II. 


. We agree that final proof of safety of the drug is yet 
to be demonstrated. Nevertheless, all but one of the 
Cases pr2sented by Cates and colleagues fail to establish 
any causal link between administration of the drug and 


“the terminal events. Only in Case 6 is there a suggestion 


that administration of the drug extraovularly may have 
been related to local myometrial pathology, which then 


. led to ‘death by pulmonary emboli. Even in this case, 


severe electrolyte disturbance was eS although 
its EFRON) was unclear. 
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Table I. Diagnoses of 15 high-risk abortion patients i - 


l. Idiopathic thrombocytopenic purpura with prior oe 

tomy 

Glanzmann’s tarombasthenia with dirga anemia- 

. Ulcerative colizis with missed abortion - dd 

. Chronic hepatitis and heroin abuse 

Laennec's cirrhosis with prior splenorenal : shunt 

Rheumatoid arthritis. 

Nephrocalcinosis with renal tubular acidosis 

. Membranoproliferative, sae a ae with- hyper- 
tension and anemia; on dialysis 

. Organic brain syndrome with prior depressed. skull frac- 
ture 

10. Diabetes mellitus, pree onset with retinopathy and 
renal disease 


Qo NID Gr A po no 


ke) 


11. Idiopathic epilepsy 
12. Stein-Leventhal syndrome with prior bilateral’ ovarian 
j wedge resecticns 


13. History of gestational hypertension, with prior cesarean | 


section for abruptio placentae 
14. Prior abortion by hysterotomy 


15. Tetralogy of Fallot with prior surgical correction; seizure . 


disorder | 





Table II. Complications of patients aborting vaginally 


Retained products of conception 


requiring curettage .6 x, 448 
Hemorrhage necessitating Ed 

transfusion 2 14 
Fever ' Í o ERa 14 - 
Nausea and/or vomiting 3 2) 


The conclusion ought to be that second-trimester 
abortion is a procedure which carries with it a certain 
low but definite risk of death, even when performed in 


accordance with the commonly accepted, methods of 


administration o2 prostaglandin F,,. At present, how- 
ever, we. are aware of no deaths in medically com- 
promised patienis that were the direct result of the 


intra-amniotic acministration of' prostaglandin Fs. In 


light of this, we feel that except possibly in certain situ- 
ations (e.g., patients with asthma), intra-amniotic instil- 
lation of prostaglandin F,, is preferable to hypertonic 


saline injection as a method for termination of preg- 


nancy in the second trimester in such compromised 


patients. Whether dilatation and evacuation will prove 


safer in the hands of practicing gynecologists is an issue 
that remains to be investigated. To date the procedure 


has not been widely adopted, and because of this, the . 
answer to the question of relative safeties may not be : 


available for some time. 


Jeffrey A. Wolf, MD. 
Lidia M. Rubinstein, M. D. 


Department of Obstetrics and Gynecology | 


UCLA School of Medicine —— 
The Center for the Health Sciences 


* Los Angeles, Califarnia 90024 
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Pituitary microadenomas in relation to 
gynecologic disease 


` To the Editors: 


Our literature will. be increasingly focused toward 
the presence of pituitary microadenomas and their re- 
‘lationship to gynecologic disease. The recent article in 
the JounNar (126: 995, 1976) illustrates the sen- 
sitivity and utilization of current clinical approaches in 


: allowing the diagnosis to be made with more certainty. 


In considering the etiologic associations of micro- 
adenomas with pathologic conditions.in our patients, 
the apparent "background noise" or prevalence of mi- 
croadenomas in the general population may be perti- 
nent. For instance, Costello (Subclinical adenoma of 


‘the pituitary gland, Am. J. Pathol. 12: 205, 1936) exam- 
. ined’ 1,000 patients who were autopsied for causes of 


death -apparently not related to clinical pituitary dys- 
function. The incidence of microadenomas was 22.5 . 
per cent, The age range was from two to 86 years and 
the majority were found in patients in the third to sixth 
decades of life. The incidence was about equal in both 
sexes. Other studies in the first third of this century 


(referenced by Costello) indicate a prevalence of mi- 


croadenomas of 8 to 10 per cent. 
The clinician will have to decide when the finding of 
a pituitary microadenoma is or is not the etiologic fac- 
tor for a neo clinical entity. 
‘Ronald A. Chez, M.D: 
Depa tment F Obstetrics and Gynecology 


Howard University College of Medicine ` 


Washington, D. C. 20060 


Diagnosis and treatment of vaginitis 


16 the Editors: 
' The article, Lombard vaginale (Haemophilus 
vaginalis) in women with leukorrhea" (Am. J. OBSTET. 


‘GYNECOL. 126: 574, 1976), is of the greatest interest to 


The Obstetrical and Gynecological Research Institute. . 

In that article Drs. Josey and associates reported on 
several different pathogens occurring in 100 women. I 
wonder if they realize that it is no longer necessary to 
try to find the pathogen present in leukorrhea cases. 


"'Thére are definitely seven different types of vaginitis, 


all of which are very specific. All cases of vaginitis are 
specific as determined by pH Hydrion paper and can 


‘be diagnosed in 60 seconds; microscopic examination | 


is not necessary. The normal vaginal pH (hydrogen ion 
concentration) range is 3.0 to 3.5 to 4.2. To determine 
vaginal pH, use pH Hydrion paper with a pH range of 
4.0 to 9.0. If the paper turns yellow, the vagina is nor- 


. mal. Then use pH Hydrion paper with a range of 3.0-to 


<@ 
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Table I. Description of the seven different types of vaginitis 


Candida, pH 4.3-4.5 

Trichomonas 

Corynebacterium vaginalis 

Bacterial infection—-acute 

Bacterial infection—beginning ulceration 
Vaginal ulcer—more extensive 

Marked ulcerations—gangrene 


SID OT GOO 


Times less acid than normal vagina 


4.2-4.9 10 
4.9-5.6 70 
5.6-6.3 700 
6.3-7.0 7,000 
7.0-7.7 70,000 

77-84 ' 700,000 
8.4-9.1 = 7,000,000 





Note: The higher the pH (vaginitis), the more micronized aluminum powder has to be added to the vagina. . 


5.5. Again, if the paper turns yellow, the vagina is nor- 


mal and no treatment is needed. With a pH range of 
4.0 to 9.0, the paper turns more and more green, as the 
less acid in the vagina, the more severe the vaginitis. As 
soon as any pathogen invades the vagina and produces 
vaginitis, the vaginal pH moves from the normal to a 
higher (less acid) pH; therefore, "hypoacidity" is pres- 
ent in the vagina. Some pathogens decrease the 
amount of acid in the vagina by so much and the others 
decrease the acidity by so much; this is so constant that 
the pathogen present can be diagnosed in 60 seconds 
by determining the pH. This method is more accurate 
than a fresh smear examined with a microscope. pH is 


‘determined by placing a small piece of pH paper at the 


Junction of the upper and middle vaginal canal, 


-= through a speculum. The vagina is closed for 30 to 60 


seconds. 

For instance, Candida albicans produces a pH be- 
tween 4.3 and 4.8 and most of the time near 4.5. No 
other pathogen is able to do this because almost every 
bacteria will die at a pH of 5.0 and below (see any text- 
book on bacteriology). Trichomonas vaginalis never pro- 
duces a pH under 5.0 and is found when the pH is near 
5.2 to 5.6 or 5.7 and most of the time at a pH of 5.54.! 
Candida cannot survive at this pH and trichomonads 
cannot survive at a pH of 4.5. Bacterial infections pro- 
duce even less acid, with a resulting pH of near 5.9 and 
greater.! 

As one can see, the three common vaginitis patho- 
gens produce a pH vaginal change so that they can be 


determined without the use of a microscope. More im- ` 


portantly, one sees that there is a loss of lactic acid as 
the different pathogens invade the vagina. For over 40 
years, we have found that the most effective way to cor- 
rect vaginitis is to restore the vaginal acidity to normal. 
With micronized aluminum powder,* this is easily 
done, since this powder, when moistened, produces a 
pH range of 3.0 to 3:5 to 4.2. 

The seven vaginitis types are described in Table I. 
The type of vaginitis rather than the pathogen is de- 
termined. These findings were made possible by a new 
electronic instrument which records the resulting hy- 
drogen ions in the vagina as the tips of the electrodes 


*Trimonil, Oakdale Laboratory, 1101 Oakdale, Houston, 
Texas. 


are moved along the vaginal walls or touched to any 
area. i 

As one can see, all pathogens produce hypoacidity 
so that acid must be restored to.the vagina. The only 
acid that we have found to be specific for all pathogens 
(all vaginitis cases) is micronized aluminum powder. 

In the last 466 cases of trichomonas and 100 cases of 
Candida albicans, no drug other than this acid powder 
was needed, and all patients were cured. One girl 
treated at the Research Insitute allowed us to obtain a 
white blood cell count three times daily, as she was 
given metronidazole three times daily. Over 5,000 vag- 
initis cases have now been eradicated with only acid 
powders. The most significant factor is that the patient 
can prevent recurrences by instilling this acid powder 
any time, for weeks, months, or even years, that there is 
the slightest amount of itching, burning, or leukorrhea 
present. This stops the reinfection so the patient does 
not have to return to the physician. We now state: "It is 
not what pathogen is present but what pH, determined 
by using a piece of pH Hydrion paper costing less than 
one cent. This eliminates the microscope." All cases of 
vaginitis have been eliminated from the practice of 
medicine, and all cervical ectropions have been dis- 
solved. ` | 

By using "nutrient culture plates and discs," it has 
been found that this pH powder is more potent than all 
sulfa drugs, antibiotics, nitrofurantoin, and met- 
ronidazole. 

Karl John Karnaky, M.D. 

The Obstetrical and Gynecological Research Foundation 

and Research Institute 
2164 Addison 
Houston, Texas 77004. 


REFERENCE 

l. Karnaky, K. J: Comparison of battery pH readings and 
electronic pH recordings of the vagina in Trichomonas vag- 
inalis infestation, AM. J. OBSTET. GYNECOL. 77: 149, 1959. 


Laparoscopy and electrosurgery 


To the Editors: 

I received a personal communication from Dr. S. L. 
Corson regarding my article in the JourNAL (126: 
663, 1976) in which he brought to my attention the fact . 


Volume 129, 


Number 8 


f 


that Dr. R. Soderstrom kad recently demonstrated ća- ` 
pacitance when operating laparoscopes and electrodes: . 
used with nonconductive sheaths and that conductive- ; 
sheaths, i in fact, serve to lessen the danger by allowing a 

wider dispersion cf electrodes and lowering the density 


at the point of exit, thereby decreasing burns. 


Therefore, the statements on pages 635 and 636,- 


regarding nonconductive sheaths should be modified, 
in that these sheaths should not be used when operat- 


ing laparoscopes and electrosurgical instruments are Us 
used through the same sheath. 


However, I believe; and Dr. Corson agrees, that this 
does not apply to the:two-liole technique in which the 


. telescope and electrode, are separate and capacitance is " 


minimal. In this technique nonconductive sheaths 
should be used and do lessen the incidénce of burns.' 


In fact, the statement was made in reference to the: ` 
two-puncture technique which is the particular method - 
used by my associates and I. I inadvertently neglected. l 
to mention the precautions, that should be taken with 


the one-hole technique and, therefore, would like to 
take this opportunity to correct the error. 


Paragraph 3 on page 636, which is entitled “Urethral: 


burns” should, in fact, read “Ureteral burns,” since the 


burns were of the ureter and not of the urethra.: 
Therefore, throughout the paragraph, where the’ 


word “urethral” is present, this should, in fact, read 
ae es | ; 

(John M. Esposito, M.D.. 

The Methodist Hospital | ; 


` 506 Sixth Street l oo 
Brooklyn, N. Y. 11215 0 >. | re 


Breech babies ANE 


To the Editors: : 
The presentation, “The emite breech," by Drs. 


R. L. Goldenberg and K. G. Nelson (Am. J. OBSTET.. 


GvNEcoL. 127: 240, 1977), is very timely. In all past 


reports and texts, a greater fetal mortality rate has in-’ 


variably held for breech babies delivered vaginally 
than for those with vertex presentations. Unfortu- 
nately, this is still true, which surely reflects errors in 
judgement by even those most experienced with the 
use of pelvimetry and/or sonography. Since the fetal 
loss for breech presentations with cesarean section de- 
livery is comparable to that in cesarean delivery for 


other indications, it should behoove us always to per- - 


form abdominal delivery with our greatest skill; ; 
With thé trend toward smaller families, the patient 


should not bé made an obstetric cripple by.cesarean 


section. When cne considers the premature infant, 
with all its attencant frailties and with a comparatively 
larger head, one can see it deserves a delivery as safe, 


_atraumatic, and uneventful as the larger breech infant. | 
Surely obstetric. roulette with breeches will cease, and. 
. delivery by cesarean.section will be accepted as the 
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method of choice. This is an example of great daily ` 
need for preventive medicine. Let us stop going down 
the last fork in the road with the only end possibly 
being irreparable, lifetime injury or fetal loss. It may 
then be possible to see that the breech baby is safely 
born.and we are not put on the defensive for its loss or 
lifetime injury. 
| oe acer |: . Landrum B. dediz M.D., 
S UR Um Ph.D., D.Sc., F.A.C.S., 
F.A.C.O.G., F.R.S.H. 
m of Obstetrics and. Gynecology 
Gifford Memorial Hospital, Inc. 
Howell Pavilion 
- 44 South Main Street ~, 
Randolph, Vermont 05060 ~ ` 
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. Reply. to Dr. Shettles 


To the Editors: ; 

"One of the most difficult problems in modern 
obstetrics is to evaluate’ ‘the benefit of intervention in 
terms of decreased perinatal morbidity and mortality 


- rates and balance this against the increase in morbidity 


and occasional death in the mother. Therefore, it is 
. critical that we understand the natural history of the 
problems with which we are dealing. - 

Breech presentation is a case in point. Although 
' there is‘extensive suggestive evidence that vaginal de- 
livery for breech infants in general has a poorer out- 
'come than does cesarean section delivery, all the data 
are clearly. not in. Cértainly some breech labors and 
some breech deliveries are different from others. It is ` 
likely that under certain conditions some breech in- . 
fants can. be delivered safely through the vagina while 
others cannot. Since ‘cesarean’ section still has a 
morbidity ánd mortality rate of its own, it behooves us 


to define those categories of breech labor and delivery 


which are ‘safe or cam be made safe under certain 
specific circumstances. 

We have no hesitancy in agreeing with Dr. Shettles 
when he talks about the greater fetal mortality rate for 
breech : presentations in general compared to vertex 
presentations in general. Nor do we have any problem 
agreeing with his observation about the frailties of the 
head of the premature infant and the need. for safe, 
atraumatic, and uneventful deliveries: We only suggest 
that, at present, all the data are not in, that further 
studies need to be performed with the objective of fu- 
ture research to define those categories of breech in 
which delivery can be i performed through the . 
vagina. - 
| .' ^ Robert L. Goldenberg, M. D. 
Drs. of Obstetrics and Gynecology 
Division of Reproductive Biology and Endocrinology 
Medical Center 
University of Alabama 
University Station — RC" 


Birmingham, Alabama. 35294 





Cortisol cross-reaction in progesterone assay 


| To-the Editors: 


In their article on “maternal, fetal, and intra- 
amniotic hormonal and biologic cbanges resulting 
from a single dose of hydrocortisone injected in the 
intra-amniotic compartment" '(AM. J. OBSTET. Gy- 
NECOL. 125: 609, 1976). Lefebvre and his colleagues 
record a 2!5-fold increase in amniotic fluid progester- 
one and a concomitant elevation of umbilical venous 
plasma progesterone 48 hours after a single intra- 
amniotic injection. of 500 mg. of hydrocortisone 
sodium succinate. 

They hypothesize that decreased utilization of pre- 
cursors for the biosynthesis of estriol or cortisol may be 
responsible for increased levels of progesterone in 
levels of fetal and amniotic fluid, or that progesterone 
and injected cortisol compete for cortisone-binding 
globulin (CBG) located in the myometrium, resulting 
in temporary increase in the values of one or the other. 
Injected hydrocortisone sodium succinate is rapidly 
hydrolyzed to yield mainly free cortisol within the 
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fetus. Hydrocortisone binds with high affinity to CBG, 
and thus the percentage interference of this hormone 
in the competitive protein-binding assay for progester; 
one, in which CBG 1s used as the binding protein, is 
dependent upon the percentage extraction of cortisol | 
into petroleum ether or other organic solvent prior to 
progesterone assay. These details are essential before 


. any interpretation of the observed progesterone rise 


in fetus and amniotic fluid can be made. Thus while 
either of the above two hypotheses may prevail, it is 
far more likely that the rise in progesterone occurs | 
on the basis of cortisol cross-reaction in the progester- 
one assay. 

Maurice Katz, F.C.P.(S.A.), 

M.R.C.P.(Lond.) 

Gynaecological Endocrine Laboratory 
Department of Obstetrics and Gynaecology 
University of Cape Town Medical School 
Observatory 


Cape, South Africa 7900 
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Advances in Perinatal Medicine. Edited by Arthur I. 
Goldstem. 233 pages, illustrated. New York, 
1977, Intercontinental Medical Book Corpo- 
ration. $19.95. 

AMA Drug Evaluation. Ed. 3. Prepared by the AMA 
Department of Drugs. 1,388 pages. Littleton, 
Massachusetts, 1977, Publishing Sciences 
Group, Inc. $29.50. 

Atlas of Gynecologic Laparoscopy and Hysteroscopy. 
Ed. I. K. Semm. 329 pages, illustrated (in 
color) Philadelphia, 1977, W. B. Saunders 
Company. $57.50. 

Breast Cancer. Progress in Clinical and Biological 
Research. Vol. 12. Edited by Albert C. W. 
Montague, Geary L. Stonesifer, Jr., and Ed- 
ward F. Lewison. New York, 1977, Alan R. 
Liss, Inc. $38.00. 

Congenital Adrenal Hyperplasia. Edited by Peter A. 
Lee, Leslie P. Plotnick, A. Avinoam Kowarski, 
and Claude J. Migeon. Baltimore, 1977, Uni- 
versity Dark Press. $37.50. 

Consensus on Menopause Research: A Summary of 
International Opinion. Edited by P. A. van 
Keep, R. B. Greenblatt, and M. Albeaux- 
Fernet: The Proceedings of the First Interna- 
tional Congress on the Menopause held at La 
Grande Motte, France, June, 1976, under the 
auspices of The American Geriatric Society 
and The Medical Faculty of The University of 
Montpellier. 183 pages, illustrated. Baltimore, 
1977, University Park Press. $19.50. 

Cross-sectional Anatomy. Computed Tomography and 
Ultrascund Correlation. Barbara L. Carter, 
James Morehead, Samuel M. Wolpert, Steven 


933 





B. Hammerschlag, Harry J. Griffiths, and 
Paul C. Kahn. Illustrated. New York, 1977, 
Appleton-Century-Crofts. Price not available. 

Endometrial Carcinoma and its Treatment: The Role 
of Irradiation, Extent of Surgery and Ap- 
proach to Chemotherapy. Edited by Laman 
A. Gray, Sr. 225 pages, illustrated. Spring- 
field, Illinois, 1977. Charles C. Thomas, Pub- 
lisher. $22.50. 

L'Isterectomia Radicale Second Wertheim con Lin- 
fadenectomia. Germano Ferraris. 312 pages, 
illustrated (in color) Torino, Spain, 1977, 
Edizioni Minerva Medica. Price not available. 

Nutrional Disorders of American Women. Vol. 5. 
Edited by Myron Winick. 178 pages. New - 
York, 1977, John Wiley & Sons, Inc. $18.00. 

Recent Advances in Obstetrics and Gynecology. No. 
12. Edited by John Stallworthy and Gordon 
Bourne, 368 pages, illustrated. New York, 
1977, Churchill Livingstone. $27.50. 

Reproductive Physiology. II. International Review 
of Physiology. Vol. 13. Edited by Roy O. 
Greep. Series editor: Arthur C. Guyton. 284 
pages. Baltimore, 1977, University Park Press. 
$24.50. 

The Year in Endocrinology 1975-1976. Edited by Sid- 
ney H. Ingbar. 327 pages, illustrated. New 
York, 1977, Plenum Publishing Corporation. 
$22.50. 

The Year in Metabolism 1975-1976. Edited by Norbert 
Freinkel. 353 pages, illustrated. New York, 
1977, Plenum Publishing Corporation. Price 
not available. 





Postgraduate Course in Gynecologic Urology 


The Postgraduate Course in Gynecologic Urology 
will be held February 9-10, 1978, in Memphis, Tennes- 
see. It is sponsored by The University of Tennessee 
Center for the Health Sciences; The University of 
Tennessee College of Medicine, Department of 
Obstetrics and Gynecology; and Lederle Laboratories. 
The Course Director is Bradford W. Kincheloe, M.D., 
Assistant Professor, Department of Obstetrics and 
Gynecology. l 

Guest Faculty will include: 


Richard A. Blair, Professor, Department of 
Obstetrics and Gynecology, The University of 
Tennessee, Memphis, Tennessee 

C. Paul Hodgkinson, M.D., Consultant; Depart- 
ment of Obstetrics and Gynecology, Henry Ford 
Hospital, Detroit, Michigan 

Kermit Krantz, M.D., Professor and Chairman, 
Department of Obstetrics and Gynecology, Uni- 
versity of Kansas Medical School, Kansas City, 
Missouri 

Raymond E. Lee, M.D., Associate Professor, De- 
partment of Obstetrics and Gynecology, Mayo 
Clinic, Rochester, Minnesota 

Jack Robertson, M.D., Associate Clinical Profes- 
sor, Department of Obstetrics and Gynecology, 
University of Southern California, Los Angeles, 
California 

F. Brantley Scott, M.D., Professor of Urology, 
Baylor College of Medicine, Houston, T'exas 


For further information, contact: The Division of 
Continuing Education Conferences and Programs, 
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The University of Tennessee Center for the Health 
Sciences, 800 Madison Ave. Memphis, Tennessee. 
38163. Telephone: (901) 528-5547. 


Medical and Surgical Diseases in Pregnancy 


The Department of Obstetrics and Gynecology of 
the University of Iowa College of Medicine announces 
a postgraduate course, entitled "Medical and Surgical 
Diseases in Pregnancy," to be held in Iowa City, Iowa, 
May 15-16, 1978. Topics covered will include man- 
agement of pregnant patients with cardiovascular, re- 
nal, respiratory, gastrointestinal, autoimmune, and 
neurological diseases, as well as diabetes, anemia, obe- 
sity, and malignant neoplasms. Guest speakers will in- 
clude William Spellacy, M.D., John Queenan, M.D., 
and Robert Resnik, M.D. Registration fee is $150 ($75 
for residents and fellows). 

For registration and information contact: Office of 
Continuing Medical Education, The University of 
Iowa, College of Medicine, 285 Med Labs, Iowa City, 
Iowa 52240. Telephone: (319) 353-5763. 


Course in Fundamental Obstetrics 


A Course in Fundamental Obstetrics will be present- 
ed by the Department of Gynecology and Obstetrics 
of Albert Einstein College of Medicine, February 18 
through 25, 1978, at Sam Lord's Castle, Barbados, 
West Indies. 

Inquiries may be directed to: John A. Hinckley, 
President, The Institute for Continuing Education, P. 
O. Box 11083, 2405 Westwood Ave., Richmond, Vir- 
ginia 23280. 
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| 
| 
| 
| 
the number of untimely deaths due to heart | Please send me more information about the award-winni 
attacks. | film narrated by Burt Lancaster which can motivate 
| 
| 
| 
| 
| 
| 





- Find out how your patients can become m * than 
i EZEN x y patients to learn about CPR. I am also interested in 
trained in CPR by filling in and mailing the receiving other educational materials offered by ACT 









coupon at the right. on prehospital eme aera 
: rgency services. 
Help them do more than wait for the d 
sound of a siren. 
Name 
The lifesaving public education 7\ 
activities of the ACT Foundation 
Address 
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For you . . . a new book that contains 
virtually everything you want 
; ' to know about 


Ce E oe ecb Feo E DP REUS 
_THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
: PRACTICES 
suidelines for Editors, Reviewers, 
.  . and Authors 
) the first scholarly journal was published in 
Since that time, there has been no one 
of editorial guidelines for journal editors. 
w book now provides you with such a 





dj 


DECIDE YOUR OWN APPROACH! 

ng the advantages and disadvantages of 
pecific decision, eminent editors offer you 
recommendations, discussions, and opin- 
oncerning the problems you may encounter: 





Because we are aware that there is no ‘right 

' on most editorial matters, we have tried 

ot to prescribe rules, but have, instead, 
plored various facets of the problems that 
onfront the editor in his daily work." 

k is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
»stracts, transactions, solicited manuscripts, 
ok reviews). You'll value chapters which cover: 
ation for authors; copyright; errata; refer- 

ed; copy-editing; journal cover; etc. 

























ae, 


‘the purpose of scientific journals" to 
nding practices," this new book contains 
everything you want to know as editor, 
s or author. See for yourself! - 

is DeBakey, Ph.D. In collaboration with: Paul F. 
d, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
finger, M.D.; Robert d. Levine, M.D.; Robert H. 
M.D.; J. Roger Porter, Ph.D.; and F. Peter 
d, Ph.D. August, 1976. 128 pages, 6" x 9". 










"Please send me on 30-day approval THE SCIENTIFIC 
-JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. S 3 

£3 Bill me 3 Master Charge #- 

.. O Payment enclosed 





Name | 
Address us 











; TIMES MIRROR 
30-day approval offer good only in 
continental U.5. and Canada. E 
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indications: For the treatment of symptomatic Pichomonlac ii 
both females and males when the presence of the trichorünad 
has been confirmed by y (arabe laboratory procedures (wet 
smears and/or cultures), Also for the treatment of tiiri | 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore. asymptomatic sexual partners of. in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture 
has been attempted, is an individual one. In any event, the con 
sort should be treated with Flag in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. : 
Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. | 
Warnings: Flagy! should not be used in the first trimester of 
pregnancy (see. Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
(metronidazole is secreted ir the breast ik of een | 

is not known whether this can De injurious to the newborn. 
if used during lactation, an alternative method of feeding may 
Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been Observed 
in all five reported studies in that species, including one Study . 
in which the animals were dosed on an intermittent. schedule .. 
(administration during every fourth week only). The published - 
results of one of the mouse studies indicate increases in the ' 
incidence of malignant lymphomas as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. = 7 

Two long-term toxicity studies in the rat have been completed. 
There was a statistically significant increase in the incidence 
of various neoplasms, particularly mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female contro! groups. — — 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. E 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagy! is prescribed for patients on this type 
of anticoagulant therapy. 

Precautions: Mild leukopenia has been reported during Men 
use; total and differential leukocyte counts are recommended 


before and after treatment with the drug, especially if a second 


course is necessary. Avoid alcoholic beverages during Fiagy! 
therapy because abdominal cramps, nausea, vomiting, head 
aches and flushing may occur. Discontinue Flagyl prompti it 
abnormal gine n signs occur Exacerbation of moniliasis 
may occur. In a liver abscess, aspirate pus during metroni- 
dazole therapy. i 
Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress, abdominal cramping, constipation, a 
metallic, Sharp and unpleasant taste. furry tongue, glossitis and 
stomatitis possibly associated with a Sudden overgrowth ot 
Candida, exacerbation. of vaginal Candidiasis. an occasional 
reversible. moderate leukopenia, dizziness. incoordination and 
ataxia, numbness of paresthesia of an extremity, fleeting joint 
pains, confusion, . irritability. depression, insomnia mild ery- 
thematous eruptions, "weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina of vulva, pruritus, 
dysuria, cystitis, a sense of pelvic pressure, tiyspareunia, fever, 
na, incontinence, decrease of libido, moct tis. puria and 
arkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
nausea, vong “flushing or headache if alcoholic beverages 
are consumed. The: taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 





| Dosage and Administrator. For Trichomoniasis: The recom- 
mended 


mended dosage for both male and female is one 250-mg. tablet 

orally three times daily for seven days. When repeat Courses of 

the drug are eque. ut is recommended that an interval of 4 to 6 

weeks elapse between Courses and that the presence of the 

trichomonad be reconfirmed by appropriate laboratory measures. 

Total and differential leukocyte counts should be made before, 

during and after retreatment. The male consort should be treated 

in any event in cases of reinfection. 

For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 

orally three times daily for 5 to 10 days. 

For amebic liver abscess: Adults: 500 mg. oF 750 mg. orally 

three times daily for 5 to. 10 days. n "d 
Children: 35 to 50 mg/kg. of body weight/24 hours, divided 

into three doses, orally for 10 days. v 

San Juan, Puerto Rico 00936 

Address medical inquiries to: .. | 

G. D. Searle & Co. o o o 0u 

Medical Comrr unications Department, Box 5110 

Chicago, lilinois 60680 





If men suffered fromthe 
symptoms of trichomoniasis, — 
" they'd appreciate Flagyl. 














(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect). 

In the female, trichomoniasis is 
a multiorgan disease. Iricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Dartholin's glands, the urethra ` 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
etfectively eliminate trichomonads 
from the male genitourinary tract. 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 





Please see adjacent page for brief 
summary of prescribing information 642 
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Sure as a new day will dawn, 
Pet-Colacé works with gentle, proven predicabili 


E` 


IPERI-COLACE combines the geile 
laxative and effective stool softener 
sq often needed when bowel motility 
is depressed. PERI-COLACE acts ge ny 


| sto induce peristalsis, while the st 


“softening agent iets natural intestinal 


water permeate.stools, 


- ` " 
| * 
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PERI-COLACE is predictable —gentle 
evacuation usually occurs. within 8 to 
12 hours.-It.is useful in obstetrical 
patients, as well as in geriatrics, pre: 
and postoperative patients, the con- 


valescent, in patients with medication-* 


related suppression of bowel motility 
pra cti chides 


Laas 


PERI-COLACE —gentle, proven, ord 
dictable. In capsule and liquid forms 


PERIGOLAG 


casanthranol and diocty! sodium sutfosucci 


Gentle laxative plus stool softe 


Mead rire LABOR ATOR 





